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PREFACE 



Whilst peat may be used for a. great variety of purposes, all 
of which find place in this volume, its chief importauce at 
the present time is as a Bource of fuel. Its great bulk as 
compared with coal and its high percentage of water haVe, 
however, hitherto proved obstacles to its extended use. 
For many years past endeavours have been made to find 
a practical means of overcoming these obstacles, and it is 
probable that some, at least, of the investigators who have 
been working at the Bwblem wUl,- eveotjiaHy prove success- 
ful in pointing out tn(^«^y-/ci."itihse'fc'lfe "-immense quantities 
of energy now lying dormant; {oJ^e^prln of peat. 

In the preparation of this VCiluiqe,'.yjtiioh is the outcome of 
a suggestion made by t^e 9it5:Stf -QE^Qut Le Neve Foster, 
who placed valuable notes at our disposal, it has been the 
author's aim to describe the principal methods and classes of 
machinery that have from time to time been adopted for 
v utilising peat, reference being made not only to the success- 
ful, or at least partially successful, methods, but also to 
several failures, with a view to prevent future investigators 
from working on similar lines. 

It will be noticed that almost every method described is 



based upon the principles of drying the peat by air, by 
arti&cial heat, or by pressure. Both in theory and in 
practice the application of these principles is open to the 
objections that the peat has to be handled too many tiioea, 
which greatly increases the cost of treatment, and that the 
state of the weather at the time has considerable influence. 
If the peat is compressed after drying, the cost of production 
is further increased. The only satisfactory method for the 
economical conversion of peat into a fuel for domestic and 
manufacturing purposes appears to be to take it direct from 
the peat bog and on no account to handle it before it is 
ready for transport, burning, or charring, except by machinery 
of flome description. In no case must artificial heat be 
employed in the drying. This operation has always proved 
the chief difficulty. On account of the evaporation of the 
volatile gases and of the bituminous matter contained in the 
peat, heat detrimentally affects its calorific value. Pressure 
has been tried, but without success, because it hardens the 
OHtaide crust 80 IJJ^ltJmiJQnbrejoi.tbu^block contains water 
that cannot be * reniovo'd ^befara-'th^ j/ilel is burned. It is 
I<orfect!y easy to recTnctf tfieiffcjifll'tion of water to 20 per 
cent., !mt in order 5o_-pED3iice"a',"batiafactory fuel, it must be 
reducerl to not mora ti'ip'-?. jifliftait; 

A bibliography has been ajipendcd, giving a list of the 
various original Moiirces of information consulted, and also a 
liBt of patents relating to peat since the year 1899, 

The manuBcript was nearly completed when Mr Bjijrling 
died, and tlianlcs are due to the publishers for their valuable 
help in carefully editing the uncompleted manuscript, to Mr 
" ^' Uockett, A.M.I.U.K., for examining the proofs of the 
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engineering portion of the work, to Mr William Dixon, and 
to the following firms, who have kindly supplied information 
and lent photographs or electros : — A. B. Lennox, C.E., the 
Abjorn Anderssons Mekaniska Verkstads Aktiebolag, and 
the No. 1 Peat-Coal Syndicate, Ltd. 



FREDERICK T. GISSING. 
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FORMATION, GROWTH, AND DISTRIBUTION. 



As to the antiquity of the use of peat, or turt, as fuel there 
can be but little doubt. This spongy subetaiice may be 
found in almost every temperate country, aud especially in 
Northern Europe, and the laud on which it is found is 
termed a " peat-bog." These bogs are of vegetable origin, 
and from time to time vast changes have been wrought in 
their formation and growth. 

Various opinions have been brought forward as to the 
actual nature of peat. Degner,^ a Dutch author, thought that 
all peat had been formed by the roots, stems, and leaves of 
aquatic plants. This is mostly the case with the peat in 
those parts of Holland to which Degner's observations were 
chiefly confined. It has been conjectured that the formation 
of these peat-bogs was, in the early stages of man, coeval 
with the interruption which took place on the surface of the 
earth and produced hills and dales. 

Scheuchzer was of opinion that peat was only a fossil 
bituminous earth, and otdy mixed accidentally with vegetable 
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3 PKAT. 

By many it was supposed that the peat-bogs were produced 
by bituminous matter received from the sea by the destruc- 
tion of floating islands previous to the existence of our 
present fixed continents and islands. 

Dr Morton thought that the peat strata in Northampton- 
ahiro and other parts of England, with all the trees they con- 
tain, had been deposited by the universal deluge of the world. 

Again, sonie scientists went so far as to say that theae 
peat-bogs consisted of organic living substances still growing, 
but light thrown on the matter by means of careful scientific 
investigations has conclusively proved that all the above 
theories are incorrect. 

From minute observations it has been ascertained that 
peat in its natural state consists of aquatic plants, sedges, 
reeds, rushes, mosses, etc., in different stages of decomposition, 
and judging from the appearance of the localities in which 
tlie peat formation abounds, its presence may be accounted 
for in the following manner: — 

Peat represents one of the phases in the alow decay of 
vegetable matter. It may be formed in various ways. The 
changes which plants pass through before and after death 
are generally similar, and take place for the most part in tlie 
same order. During growth the interior walls of the cells 
are gradually coated with matters which ultimately become 
80 thick as to impede the free transpiration of oxygen and 
aqueous vapour, the result of which is a lowered vitality and 
finally death of the cell. At this stiige the plant generally 
begins to decompose, the contents of the cell disappearing 
first, then the cell wall, and, lastly, the spiral fibres. These 
steps are marked by characteristic chemical changes. The 
retention of oxygen in the compounds at the time of death 
promotes fermentation, especially of the nitrogenous sub- 
stances which yield ammonia, sulphuretted hydrogen, and 
phoaphuretted hydrogen. The non-nitrogenous substances, 
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such as the sugars and starches, are converted into the various 
acids generally yielded hy decaying vegetable matter. In 
course of time the cells become so distended with the 
products of decomposition that their walls burst and the 
various gaseous compounds escape. With this new condition 
of things the further chemical changes assume a different 
character, and the still unaltered vegetable matter is converted 
into humic and allied acids and carbonic acid, while the 
soluble compounds slowly pass away in solution. The final 
result is that the cell is emptied of its contents and deprived 
of its green colour if it originally contained chlorophyll. 
The next stage consists of the decomposition of the cell wall, 
which proceeds more or less rapidly according as it is or is 
not incrusted with sparingly soluble lime salts, silicates and 
matters, and according to the strength of the 
! acid solutions in which ii is immersed. By the 
evolution of oxygen, aqueous vapour, and carbon dioxide, 
there results a mass which contains a large and increased 
proportion of carbon, a little hydrogen and a little oxygen 
in a combined form, generally as a yellow brown ulmin, but 
often this is subsequently converted by oxidation into the 
light brown humin. At this stage the vegetable matter is 
mainly a mixture of ulmin, humin, and spiral fibres. 

The last stage, the destruction of the spiral fibres and more 
resistant tissue, is much assisted by the combined actions of 
frost and moisture. Frost disintegrates the fibres, and the 
black mould-like substance absorbs so much water that it 
becomes waterlc^ged and sinks to the bottom of the pool or 
liquid it is in. With the accumulation of this matter it 
becomes subjected to pressure, to slow carbonisation, and to 
permeation by bituminous and resinous substances, and after 
a time becomes what is known as peat. 

The formation of peat is dependent upon a special com- 
bination of climatic and topographical conditions. The 




principal factors are : (1) The growth of aquatic and moisture- 
loving plants, more particularly those that do not produce 
flowers ; (2) a soil or subsoil which will retain water at the 
surface; (3) sufficiently humid atmosphere to prevent too 
rapid evaporation ; (4) a temperature high enough to allow 
of a profuse growth of vegetation, yet low enough to check 
too rapid a decay of vegetable matter. 

Moat hogs are mainly formed of species of Sphagnum, but in 
some this genus is comparatively rare. Thus in Ireland the 
principal moss of the higher mountain bogs ia Thacomitrum 
lanuginoaum ; in the more southern parts of South America 
and contiguous islands the peat is mainly formed of Astelia 
pmnilum and Donatia magelianiea. The general character of 
the flora is similar in all parts of the world, but in each 
continental area there are a few species restricted to it, and 
some species common in one part of it may be rare in 
another part. For instance, Faludella squarrosa, Arbutus uva 
ursi, and Mmpetrum. nigrum, are rare in the Jura mountains, 
but plentiful in the bogs of Northern Europe. The principal 
genera, in addition to those already mentioned, are Dieranium. 
Meesia, Hypnum, i^placknum, ferna, grasses, sedges (Va.rex_ 
etc.), Drosera, and other bog plants. 

Boga generally occur in shallow depressions having a clay 
bottom or when the water rests on permeable matter, like 
sand ; this overlies an impermeable subsoil. The water must 
be still, but not stagnant nor subject to the influence of rapid 
currents of water. Hence they generally originate in a 
lacustrine area, which gradually becomes filled up with silt 
and aquatic plants, and so becomes fitted for the vegetation 
characteristic of peat. As a consequence of this, bogs are 
most prevalent in lowland districts, but they may occur in 
mountainous country when drainage is impeded so as to 
form local accumulations of water. 

Humidity is a very important regulator of the distribution 
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of bogs. Wooded moors favour the growth of mosses, owing 
to the air there being moiater and more shady than in the open 
country. Hence it is that the bogs of lacustrine areas in low- 
lying areas seldom have trees buried in them, whereas in 
mountain bogs trees are plentiful, the growth of the moss 
being favoured by the fallen trunk's damming back the water 
so as to form pools. This opinion is verified by the frequent 
occurrence of almost every description of tree, such as oak 
(represented by bog oak), birch, fir, ash, willow, yew, etc., 
which have been upset by the gradual advancement, and 
have been discovered in every conceivable position embedded 
in the bottom parts of the peat bog. 

Temperature also is very important. That best suited for 
peat formation is a mean annual temperature ranging over a 
few degrees below and above 45° F. This coincides with the 
degree of latitude, for bogs are rare on the polar aide of 45°, 
and peat gradually diminishes when the annual mean 
temperature is over 50", or the latitude much higher than 
50", This generalisation will be borne out by an examination 
of the general distributions given at the end of this chapter, 
and noting the temperatures of the districts. One illustra- 
tion may, however, be mentioned here. I'eat formation has 
almost ceased in Scotland, but is still proceeding in Ireland. 
The latter country is moist enough, and has a favourable 
temperature ; the former has a suitable temperature, but the 
humidity has gradually become too low, and as a consequence 
the peat is gradually wearing away, and natural forests have, 
tor the most part, disappeared. 

Peat is the result of the decay of plants, and the character 
of the peat depends upon the conditions prevailing during this 
decay and on the nature of the plants. If the air is dry, the 
temperature warm, and the vegetable matter rich in nitrogen, 
this matter is almost entirely volatilised and the residue is 
little more than ashes — that is, mineral salts. If, on the con- 
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trary, tlie matter is immersed in water, the temperature cool, 
and nitrogen rare or absent, the inorganic parts are left mixed 
with a carbonaceous material, the carbon proportion in which 
ranges from 1 up to 50 or 60 per cent., peat representing the 
higher extreme, Tlie products vary with the supply of air. 
Thus with a free supply of air the residue is mainly humin ; 
with less air it is uluiin ; and when air is excluded it is gein. 
When oxidised theae are converted first to ulmic, humic, and 
geic acids, and these in turn to crenic and apocrenic acids. 

The essential condition of peat formation is that vegetable 
remains shall be laid down at a rate exceeding that of their 
decomposition. As a rule, tlie agents of decomposition keep 
abreast of the formation of dead organic matter. The chief 
agents of decomposition are anterobic bacteria, but moulds, 
yeasts, and the larger fungi also play a part. Physical and 
chemical agencies are also concerned. In general, the 
warmer the climate the less likelihood of the accumulation of 
peat; for although more vegetable remains are laid down in 
the warmer regions, yet there the general conditions of life 
are such as favour the healthy growth and rapid reproduction 
of those organisms which bring about organic decomposition. 
Hence peat, though not unknown, is rare in tropical and 
sub-tropical districts. In the colder countries, on the other 
hand, although, as a rule, plant-remains are laid down more 
slowly, yet peat frequently accumulates, because here the 
general life conditions are less favourable. Bacteria are 
found on the surface of the peat, but not, as a rule, in the 
lower layers. The process of peat formation once begun 
proceeds with accumulative rapidity, owing to the preserva- 
tive properties of the peaty acids formed by the partial 
decomposition of dead vegetable matter. Could these anti- 
septic acids drain away, then bacteria would invade the lower 
layers, the accumulation of peat would be prevented, and 
the peat already formed would eventually disappear. When 
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these acids cannot drain away, there accumulates that parti- 
ally but not totally decomposed vegetable matter termed 
"peat." All conditions which are favourable to the growth 
and existence of those plants which live in and extend the 
area of stagnant places are factors in the formation of peat. 
In settled and civilised districts, stagnation on a large scale is 
not allowed to occur, and therefore it is only possible at the 
present time to witness peat formation on a small scale. 

It may be said that the process which has operated to 
convert countless generations of plants into peat boga has 
been similar in the case of coal to some extent, but geologi- 
cally considered it is evident that the oldest peat deposits 
are of modern formation when compared with the most 
recent of the coal measures. 

Peat was the name employed in Scotland and in the north 
of England up to the time of the eruption of the Solway 
Moss, in the year 1771, when it first appeared in the descrip- 
tion of that accident, written by an English author. The 
English word for the substance, up to that time, was turf, 
which word was used tor other substances besides, and there- 
fore was very inappropriate and indefinite. Etymologists 
inform us that the word " peat " is probably a corruption of 
the Anglo-Saxon word " betan," which in combination with 
" f yr " signifies " to mend or repair a fire, " " to light or make 
a fire," " to kindle a fire." In Devonshire, even at the 
present time, peat is called " beat." 

Peat is soft and spongy at the surface, but becomes denser 
and more valuable with depth, owing to pressure and gradual 
advance of decay ; hence the lowest and oldest part is the 
most carbonaceous. 

Peat includes a great number of substances of very 
unequal value. The most recently formed spongy kind 
approaches wood in composition, wldlst the dense peaty brown 
Bubtitance obtained from the bottom of the peat bog of 



ancient formation may be compared with lignite or even, in 
Boiiie instances, coaL Unlike wood, however, it contains 
incombuBtible matter in variable but large quantities, from 
5 to 15 per cent., or even more, Much of this, when the 
amount is large, ia often due to intermixed eand. When 
air-dried the proportion of water is from 8 to 20 per cent., 
but in its raw state it contains, under the most favourable 
circmnatancea, a very large amount of water varying from 
75 to 85 per cent, of its total weight. 

Peat mosses vary considerably in different localities, not 
only as regards appearance, but also in chemical composition. 
This difference arises from the cHmate, the kind of moaeea 
and plants they contain, the amount of rainfalJ, the evapora- 
tion of the water, and the nature of the soil. 

Roughly speaking, there are two kinds of peat, namely, 
" hill peat" and " bottom peat." 

"Hill peat" is the one that ia formed in mountainous 
districts, and is identified by the fact that the chief plants 
of which it is formed consist of Sphagnum and Andromeda, 
and several varieties of heath as well as pine trees. The 
impervious strata on the bottom of these peat bogs is clay, 
which is permanently covered with water. There is one 
peculiarity with these peat bogs, namely, that near the edgea 
the peat is very shallow, but it increases in the middle to a 
very considerable thickness, varying up to 30 or even 40 feet. 

" Bottom peat " ia to be found near lakes, rivers, and 
brooks, and consists of a quite different vegetation, mostly 
Hypnum. Thia kind of peat bog has a horizontal surface, 
and is uaually shallower than the hilt bogs. The impervious 
strata forming the basin is a calcareous ooze. Bottom peat 
comprises three varieties. 

The first ia the dark peat, approaching to coal ; it is 
usually cut from the lower part, and is heaviest. It shrinks 
most in the process of drying. This variety of peat burns 
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slowly, and when fifteen sods are burned in a close stove 
they will leave about a lai^e wineglaaa full of white a8h. 

The second ia li^ht in colour and weight, and ia of newer 
formation. 

The third is the top stratum, and is of least value except 
in thoae cases where it is suitable for the manufacture of 
moss litter, paper pulp, textile fabrics, etc. The last two 
varieties of peat leave more ash in burning, 

In some places these differences in the quality of peat 
taken from the top or the bottom stratum do not occur, the 
moss being uniform throughout. 

The mountain peat is generally the purest, the supply 
being free from sedimeut. That found in low lauds, fed by 
streams or rivers, is the moat varied in quality. The lowest 
and earliest formed peat is the densest, and frequently mixed 
with sand, mud, etc. 

In Ireland the peat is classed into "lowland or red 
bogs " and " mountain or brown bogs," 

The lowland peat is subdivided into clearing or growing 
surface ; white turf, eomewhat similar to the clearing, but 
of such consistence that it can be cut into parts ; brown 
turf, a variety that can be manufactured into meal and 
inferior peat moss litter ; black or stone turf, the best 
variety for the manufacture of fuel ; black mud or buddagh, 
the bottom of the bog, which is of very little use for any- 
thing. 

The mountain bogs are divided into clearing, brown 
turf, black or stone turf, and black mud. 

There is nothing new about peat-buruing. It has been 
used for generations as fuel, but it is impossible to say at 
what period peat was first used. That it was useil, as it ia 
at present, from a very early period of history there can be 
no doubt, and in the absence of lignites and mineral fuels, 
its great abundance, and the comparative ease with which it 
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is obtained, its occurvence attracts attention to one of those 
sources of comfort and convenience which an infinitely wise 
Creator has laid up in the storehouse of Nature for the 
benefit of mankind. 

Earl Ejner, of Orkney, when the wood ran short in the 
year 888, recommended the inhabitants to cut pieces of 
turf, dry Lhem, and use tliem for fuel, which they did with 
80 great a success that the practice soon spread to Scotland, 
Ireland, and to many parts of England. 

Its value for the purpose of fuel was early understood in 
Germany, tor Pliny says that " the Chauc^ pressed together 
with their hands a kind of earth which they dried by the 
wind rather than by the sun, and which they used not 
only for cooking their food but also for warming their 
bodies. " 

Beckman, in his History oj Inve?itions, mentions a letter 
of sanction by which the Abbot Ludolph in the year 1113 
permitted a nunnery, near Utrecht, to dig " cess-pits " (Anglo- 
Saxon for turf) for its own use in a part of his vena (turf- 
bog). Ou the same authority we are told that the words 
turba, turbo, turbae, and tufa, occurred for lurf in the yeara 
1190, 1191, 1201, and 1210. The traffic of this kind of 
fuel is recognised in the Zeges Bargorum of Scotland as 
early as about 1140. Turbaria, for turf manure, is found 
in the writings of Matthew Paris, who died in the year 1259. 
Tm-hagimn is found in a diploma of Philip the Fair, in 1308, 
where its connection is such as to signify the right of 
d^ging turf. Brito, who lived about 1223, is quoted as 
mentioning turf amongst the productions of Flaudcra 

Growth of Peat. — Tlie growth of peat varies consider- 
ably according to the nature of the plants and trees of which 
the peat has been formed. 

In some bogs the growth appears to have totally stopped, 
whilst in others, especially on the bill sides, or in bogs 
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which have been carefully worked, the vegetation is still 
vigorous on the upper surface. 

The peat that has been produced by Sphagnum and other 
plants of the same class is most rapid in its growth. 

Some of the bogs in Hanover have, from actual obaerva- 
tion, been known to grow from 4 to 6 feet deep in thirty 
years. In other cases exhausted turf hollows have been 
again filled with new turf plants in from ten to twenty years, 
and have been formed into a useful turf in from fifty to a 
hundred years. 

A wooden bridge made by Germanicus in his German 
War was found under a bog, and in Galway a hut and 
paved passage was found under 30 feet of turf. 

The growth of peat mosses, in some places, must be culti- 
vated. The peat in many districts, especially in Ireland, 
where tlie cultivation of peat has been neglected, is gradually 
becoming scarce and worked out, or, as it is called in Scot- 
land, " worn out." This is especially the case where the 
country people have been and still are allowed to dig or cut 
the peat at their own free will without any restriction or 
supervision by a person in authority. From these causes 
we find in many bogs that the peat has been worked at 
irregular depths, so that the remaining good peat cannot 
be obtained although plenty is still left on the bottom of 
the bog. 

Distribution of Peat. — Peat is to be found in aU cold 
and temperate climes, in fact in any part of the world where 
water is still and the atmosphere raoist and the temperature 
moderate ; but where the decay of the plants is great and 
quick, the formation of any body of the substance and 
structure of peat is prevented. 

It is seldom discovered within the tropics, or in the 
valleys, even in the south of France and Spain, The late Mr 
Charles Uarwin stated that it is never found iiearer the 
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equator than 45 degrees latitude. No real peat or Sphagnum 
peat has yet beeu found in South America. 

It ia difficult to give any really accurate data with regard 
to the sizes and breadth of peat bogs, but we here append 
some particulars which have been culled from tlie best and 
most reliable sources. 

Gi'eai Britain and Irelajid. — The total area of bog land in 
Great Britain and Ireland is stated lo be about 6,000,000 
acres. In Great Britain alone there are about 3,500,0(U) 
acres. 

Synfin Moor, or Syn Fen, on the north side of Swarke- 
stone, in Derbyshire, covers an area of approximately 1400 
acres. 

The surface soil of about three-quarters of the South 
Lincolnshire fen land consists of alluvial deposit, the remain- 
ing 85,248 acres being peat. 

In Huntingdonshire there is about 60,000 acres of bog 
land, in Norfolk 63,000, and in Suffolk 30,000 acres. 

Black Mere Bog, in Cheshire, is about 1100 yards long and 
650 yards broad. 

Chat Moss Bog, in Lancashire, has an area of about ten 
square miles. It was in 1793-1900 the scene of the first 
great and successful effort for the reclaiming of bogs, largely 
through the means of Roscoe the historian, and in 1829 of 
one of Geoi'ge Stephenson's great engineering triumphs in 
the construction of the Liverpool and Manchester Kailway. 
It is very slightly elevated above the sea, and from 20 to 
30 feet in depth. 

At Fleetwood, near Liverpool, there are two mosses separ- 
ated by the river Eibble which contain separate peat and 
forest beds, varying from 2 to 20 feet deep. The upper 
peat is 12 feet deep and the lower peat from 2 inches to 10 
feet deep. 

At Huntworth, near Bridgwater, peat appears at two 




FORMATION, GROWTH, AND MSTRrBUTlON. 13 

levels. It is of good thicknesa and contains shells, bones of 
horses and deer, and wood. 

At Holderness, near Hull, there is peat with trees, 2 feet 
deep, and at Hornsea, near Hull, beds are seen at low tide 
which contain peat and black root beds 6 feet deep. 

The deposits of the Thames Valley include peat and 
marshy clay. 

Praacot Moss, in Lancashire, is 1 8 feet deep, Egton Moaa 
Moor, in Yorkshire, ia 20 feet deep. 

Moss Flanders, in Perthshire, Scotland, reaching from 
the Bridge of Gartmore to the Bridge of Drip, has been com- 
puted to contain 10,000 acres. The Black Moss contains 
about 800,000 cubic yards of peat. Ordee Moss is about 60 
acres, but it has only a depth of about 15 inches. 

Logie Mobs is about 20 acres in extent. Milton Moss is 
very large and about 20 feet deep. 

The Solway Mcas, on the western border of England and 
Scotland, ia about seven miles in circumference. These bogs 
vary considerably in depth. 

The vast peat bogs in Ireland amount to about 2, 830,000 
acres, and have an average depth of 19 feet 3 inches, some 
being from 30 to 40 feet in depth. The Moss of Shannon 
is said to be fifty miles long by two or three miles broad. 

The immense bog known by the name of the Bog of Allen, 
or rather a series of bogs, stretches from the borders of the 
county of Dubljn across the County Kildare and the King's 
County as far as the Shannon, and westward into the counties 
of Galway and Roscommon, spreading laterally through the 
counties of Meath and West Meath to the north of Queen's 
County and the county of Tipperary to the south. It haa 
been computed that it formerly contained 1,000,000 acrea, 
but by means of cultivation and drainage it is now 
diminished to 300,000 acres. 

Crockglass, in the county of Donegal, is 6 feet deep, and 
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Bloody Foreland, also in Donegal, is from 8 to 10 feet deep. 
In Knocklaid, in the county of Antrim, the thickness of bog 
is nearly 12 feet. 

Oaimda. — In Canada peat is abundant on the Carbonifer- 
ous, Cambro-sUurian, and granitic areaa, usually occupying 
the depressions, which were formerly shallow lake baaina of 
small extent, hut sometimes covering tracks on the flat 
surfaces of the Carhoniteroua formation comprising many 
square miles. Deposits occur at Lincoln (Sunhury county), 
OrinoGO and Magaguadire Lake, also north of Eel Biver 
lakes. 

In the parish of Douglas and Bright (York county), 
especially about the head water of the Keswick and Nackel- 
vicac rivers, there are beds of considerable area. 

In Quebec there are large areas of excellent peat in 
several places. The largest and most easily accessible de- 
posits are those on the line of the Canadian Pacific Railway 
between St John's and Farnham, and in the vicinity of the 
St Lawrence near Valley Field and Eeauharnois, as well as 
in Huntingdon, 

At Huntingdon, about forty-seven miles from Montreal, 
there is a peat hog of superior quality covering an area of 
about 800 acres, averaging in depth from 10 to 18 feet. 

In the counties of Perth, Welland, and Essex, in Ontario, 
there are said by the best authorities to be 100,000 acres of 
undeveloped peat hog, the largest area being in the county 
of Perth, about eight miles north of the city of Stratford 
on the Grand Trunk Railway, which extends from Port Dover 
to Owen Sound, where the bog covers an area of 40,000 
acres, having a depth varying from 1 to 20 feet. 

At Mer Blue, in the township of Gloucester, in Ontario, 
there are two long peat bogs separated by a narrow long 
reach of higher land occupying each about 2500 acres, the 
peat being from 8 to 21 feet deep. 
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In Nepean and Goulbourn are three peat bogs varying 
from 100 to 300 acres each. In Huntley there are about 
2500 acres of peat, which in some places varies in thickness 
from 8 to 10 feet, whilst in other parts no bottom has been 
found at a depth of 15 feet. 

On the lower St Lawrence peat bogs are found at the 
River Quelle, lale Verte, Daquan, Matanne, Macnider, and 
other places, whilst on the island of Anticosti an immense 
bog, estimated at nearly 200 square miles in extent, occurs 
on the south-west coast, all of which are reported as being 
of very excellent quality. These peat deposits have a depth 
varying from 3 to 10 feet. 

At the Morae river, also situated at Anticosti, there is 
a continuous plain covered with peat which extends for 
upwards of eighty miles with an average breadth of two 
miles, thus giving a superficial area of 160 square miles. 

The well-known Holland Marsh along the Holland river, 
in the counties of Simcoe and York, contains about 20,000 
acres. 

In New Brunswick and Prince Edward Island are a great 
number of peat bogs. The principal bogs are at the mouth 
of the Kouchibouguac river, the estuary of Aldouane, and 
Richibucto Head. Along the Kent Northern Railway, from 
one to five miles above Kingston, there are two boga. There 
are also peat bogs at the head of the Missaquaah river on 
the isthmus of Chigneeto. 

In the Prince Edward Islands there are large bogs along 
the shores of Richmond and Cascumpec, Squirrel Creek 
b{^ covers an area of not less than 500 to 600 acres. At 
Black Bank, in Cascumpec Bay, there is a large peat bog 
which along the shore is 10 to 12 feet deep in places. At the 
mouth of the north-west angle of Drift Wood bend there is 
a distinct bed, about one foot thick, of imfierfect lignite or 
indurated peat. 
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Denmark. — In Denmark the peat bogs ^xtend over ninety 
square miles, or about 4 per cent, of the entire area of the 
country. The depth of the peat deposits varies from 20 to 
30 feet. 

France. — The great marsh of Monta're, near the mouth of 
the Loire, is said to be more than fifty leagues in circum- 
ference. 

German;/. — The peat bogs in Germany are about 6 feet 
deep. The mosses at the Ems Valley, which cover an 
area of 1000 square miles, might furnish the equivalent of 
300,000,000 tons of pit coal. 

At CaroUn en burst there are about 6^ acres, 58 inches 
deep, wliieh are cut each season and yielit about 3000 tons of 
moss litter. It is stated upon official authority that a 
portion of the peat beds of this empire covers an area of 
nearly 4,942,000 acres. 

Hanover. — In Hanover there are from 120 to 130 square 
miles of peat bogs. 

Holland. — In Holland the peat bogs are about 6 feet deep. 
Near Amsterdam there are about 860 acres of bog. 

Hungai-y. — In Hungary the peat bogs are very shallow, 
being as a role not move than from 6 to 8 feet deep, and 
only one, the Mareazal Marsh, near Hegyes, attains a thick- 
ness of 16 feet. 

Italy. — It is estimated that the Lombard Provinces, in 
Italy, contain 1005 hectares (2512 acres) of peat deposit 
calculated to be capable of yielding forty million quintals 
(179J tons) of dried peat. The deepest mosses are those on 
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Oldenburg. — Oldenburg has about twenty square miles of 
peat bogs. 

Russia. — In the Russian Empire there are no less than 
135,000,000 desBJatines of peat moor— that is, about 67,000 
square miles. The peat bogs on the Crown lands in the 
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provinces of St Petersburg, Moscow, Orel, Eiazan, Vladimir, 
Tambov, and along the Kursk-Kiefif line, are supposed to 
contain 100,000,000 cubic feet of excellent peat. 

Southern Bavaria, — This country has an area of peat bogs 
covering about twenty square miles. 

Sweden. — The Swedish bogs have been computed to hold 
peat in such quantity as to be equal to 3000 million tons of 
coal. Herr H. Steinmetz, engineer of the Department of 
Agriculture of Sweden, says: — "In Sweden there are peat 
bogs covering an area of something like 8,648,000 acres, 
varying from 24 to 30 feet in depth.". 

United States. — Immense areas of peat are to be found in 
the United States, varying in thickness from 20 to 80 feet. 

The Great Dismal Swamp of Virginia covers nearly 1000 
square miles, having a depth of 15 feet of pure vegetable 
matter. 



CHAPTER II. 



SPEOIPIO GRAVITY AND ANALYSES OP PEAT. 

Specific Gravity. — The specific gravity of peat given by 
experimenters and analysts is not very reliable, inasmuch as 
they do not express very plainly, and in most cases not at 
all, whether it is the apparent or real specific gravity that 
they give. 

TABLE I. 



Description of Peat 


Specific 
Gravity. 


Analyst 


Hanoverian light-coloured young peat, 

neariy unchangea 

,, young brownish - black 

peat, on earthy matrix 

intersected by roots 

,, old earthy peat, without 

any fibrous texture 
,, old or pitch peat 

Irish peat 

,, average of many samples . 
,, Phillipstown . 
,, Woodof Allen . 
Devon peat . . . . 
Island of Lewis ..... 


0-113 to 0-263 
0-240 to 0-600 

0-564 to 0-902 

0-639 to 1 039 

0-235 to 1 068 

0-600 

0-405 to 0-669 

0-335 to 0-672 

0-850 

1-130 


Earmarsch. 
It 

>» 
Kane, Sullivan. 

)» it 

Sullivan, Gage. 

Vaux. 
Paul. 



Professor S. W. Johnson, in his book Peat: Us Use as 
a Fertiliser and Fuel, very clearly explains the difiference 
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between the apparent and real specific gravity, when he 
states : — " The apparent specific gravity means the we^ht of 
the mass — the air-filled cavities and pores included — as com- 
pared with an equal bulk of water. The real specific gravity 
of the peat itself is always greater than that of water, and 
all kinds of peat will sink in water when they soak long 
enough, or are otherwise treated, so that the air is removed." 

Chemical Oomposition, — The valuable portion of a 
fuel is its carbon content. In this respect peat is somewhat 
inferior to coal. It has, however, many advantages over 
coal and other fuels, which will be clearly set forth in Tables 
II, and III. (on pp. 20-22), showing the composition of peat, 
and in the analyses of the different classes of fuel given in 
Chapter V. 

As the authorities have expressed their analytical results 
in various ways, we have been compelled to make a number 
of special tables. Some authorities neglect nitrogen, others 
take oxygen and nitrogen together, whilst yet others give 
their analyses in combustible matter, volatile matter, water 
and ash. 

Peat, sometimes called bog-earth or heath-mould, is under- 
stood by gardeners to be a sharp, sandy soil mixed with the 
dead, fibrous roots of heath, etc., aud is usually of a dark-grey 
colour, such as is found upon the surface beneath the heath 
on dry commons, like Bagshot, Wimbledon, etc. This kind 
of earth is largely used in horticulture for the growing of 
heaths and plants of a similar nature, requiring a. well- 
drained peaty soil indoors, also for all American plants out- 
doors, such as rhododendrons, andromedas, and azaleas, etc. 

Another description of bog-eartli which is found largely 
in such places as the New Forest, Hants, is of a rich brown 
colour, contains very little sand, and is one mass of dead, 
fibrous roots of bracken and other vegetable matter. It is 
used in the cultivation of orchids, fetne, etc., and many other 
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TABLE UI 


-ANALYSES OF PEAI 










Water 

Ab- 
lorbed. 


C«r- 


Hydro 


0^. 


Nitro- 
aen. 


Aah. 


Aatborltf. 
Flckenscher, 




Pert dried rtnsiT. . 




88-66 


10-80 
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~m 
























.. 




67 -03 


6-63 


29-87 
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■?irF 
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63-00 


6-63 




i.b6 


U-60 


'^''a"u°'''d 






pi^^tdlUwv 














Tylrad. 








67;0 








6-0 
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PEAT. 
TABLE in. -rmdinicfl. 
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Birailiir plants requiring a fibrous, peaty, but not very sandy, 
soil. 

The mass of decomposed moss, etc., almost black in colour, 
which is dug out of wet feuny places, dried, and afterwards 
used for fuel, is of very little use for horticultural purposes. 

Peat suitable for use in the cultivation of plants, with few 
exceptions, is thus constituted: — 

TABLE IIlA. 

Fine riliceous BBtiii 15S jiarta 

Unaltered vegetable fibre . 

DMomposing vegetable matter . 

Silica (flint) .... 

Alumina (cla.;) .... 

Oxide of iroD .... 

Soluble vegetable and saline mat 

Muriate of liuie .... 




CHAPTER III. 



METHODS OP DIGGING, CUTTING, AND 
DREDGING. 

Method of Digging, etc.— The oldest known method of 
ohtainiug peat consisted in digging it out of the ground with 
an ordinary spade, forming it into round halls hy kneading it 
with the hands, and stacking them in the open air to dry. 

After that, the method was adopted of digging the peat, 
which is still practised, with a spade, and cutting it into 
rectangular shaped hlocks in the form of bricks. The spade, 
called a "slane" in Ireland, consists of an ordinary spade 
blade (fig. 1), but provided with a wing. A, so that it cuts two 
sides of the sod at once and a man follows cutting it to a 
given thickness. Another I'orm of " slane," as used in 
America, is illustrated in fig, 2. Id some parts of Holland 
a " slane " as illustrated in fig. 3 is employed. In this case 
it has two wings, A and B, so that three sides of the sod are 
cut at once instead of two. After the cutting, each block is 
placed on the side of the bank to drain till it can be handled. 
The blocks are then taken away on wheelbarrows and 
stacked to dry in the open air. After remaining in that 
state for a few days, the stacks are turned so that the bottom 
aods come to the top. This operation is repeated over and 
over again according to the state of the weather, but under 
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the most favourable circiiuiBtancea six weeks ia, as a rule, 
the shortest ttnie, and then the peat contains, on an average, 
20 per cent, of moistuie. This claaa of peat is called " dug 
peat." 

In Holland and several other places the peat gets so wet 
that it cannot he dug in the above way. In such cases the 
peat is dredged out by a kind of scoop conaisting of a canvas 
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PiQ. 1.— Irish SlanB. Kiq. Z— Americao Slane. Flo. 3.— Dutch Slane. 

bag strengthened at the top by strong rings fitted with teeth 
80 as to drag the peat and fill the bag. The peat is emptied 
on the edge of the bog to drain, and left in that state till it 
ooniinencea to crack in drying, when it is beaten or trodden 
by men or women with boards attached to their shoes. 
When it has been trodden so that a man's foot will not 
make any impression on it, the peat is cut in the usual 
manner with a spade, stacked, and dried in the open air. 
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The spade is of the shape shown in fig. 4, 
the blade of which is 8 inches wide by 10 
inches deep; the handle ia about 22 inches 
long, made of wood, and crutch-shaped. 

In Mr Hodge's method, instead of cutting 
the Bods in the above manner, the whole sur- 
face was cut transversely by means of curved 
knives six inches apart and mounted on a 
frame in the shape of a sledge as illustrated 
in fig. 5, which was drawn to and fro over 
the whole surface until it was scored with 
furrows. Two men, one on each side of the 
peat bed, were required for this operation. A 
few days after, or accordiug to the state of the 
weather, it was cut in transverse lines with the 
former furrows. The instrument used in mak- 
ing this cutting was a sheet-iron disc, which 
was forced down through the thickness of the peat to the bed 
underneath. The blocks were cut in pieces 18 inches long. 
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Fig. 4.— Dutch 
Spade. 




's Peat Cutter, 

In some places the peat is taken out of the bog with an 
ordinary dredger and delivered into a hopper of a pug mill, in 



which it is macerated, parting with some of the water, and 
by means of a travelling belt ia delivered on the banks of 
the bog, after which it has to pass through the same process 
as before described. 

This kind of peat is called " dredged peat." 

Another process for manufacturing peat fuel consists in 
preparing the peat after the two methods just described and 
afterwards consolidating the soda by passing them through a 
press, and in some cases the peat is compressed to such a 
degree that it compares favourably with coal as r^ards 
specific gravity. 

This kind of peat is called " pressed peat." 

Out Peat or Dug Peat.— -At the present time there 
are four methods adopted in working cut or dug peat, 
in Ireland, namely, horizontal cut or breast slane, down- 
ward cut or toot slane, Ballinrobe turf, and hand and 
foot turf. 

Morisontally mt or breast slane is done by slicing the bog 
by means of flat wood slanes tipped with iron, the blade 
being about 2 feet long. The peats are 2 feet long, 6 or 7 
inches wide and 6 or 7 inches thick, and when properly air- 
dried they have shrunk to from 12 to 15 inches long, 4 inches 
wide, and 3 inches thick. 

Downward Out or Foot Slane, — In this case the peats are 
cut short and thick with a flanged slane, in the lowland bo^ ; 
but in the mountain bogs they are longer, because the peat is 
tougher. They are cut from the brown peat 12 inches long 
by 6 inches square, and will shrink during drying to 8 inches 
long by 4 inches square. It is denser than the horizontally 
cut peat, on account of the men trampling on it during the 
process ot cutting. 

Ballinrobe turf is only met with in the county of 
Mayo. The peat is cut by two men, one at the breast 
and one above, so that it will be seen that this method 
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of cutting is a combiiiation of the horizontal and down- 
ward methods. 

Band Turf and Foot Turf. — These methods will he 
described under the head of " Dredge Peat," because they are 
only used for soft peat, or peat made into a pasty form by 
admixture of water. 

As far as we can gather, the systematic reclamation of 
peat bogs was first commenced by the Netherlanders, and 
dates as far back as 1680. About that time it was determined 
that they should use their peat as a native fuel upon a most 
extensive scale. By means of canal communication, boats 
conveyed the fuel, not only to places in Holland, but even to 
neighbouring countiies. 

On the high level moors of Holland, the top layer of grey, 
and the lower one of black, soil vary considerably in thick- 
ness. On an average the grey is 3 feet thick and the black 
from 6 to 9 feet. The manner in which the peat or turf was 
manipulated in the grey layer consisted in cutting it with 
spades and other implements. The peats were placed in a 
saturated state, often containing 500 to 600 per cent, of 
water, end on against each other in the open air to be dried, 
partly by the sun, but principally by the wind. When they 
became sufficiently hard to allow of their being handled, 
without breaking them, they were arranged horizontally in 
rows on and near each other to a height of about three feet, 
which process was termed stacking in pyramids. The object 
of this arrangement was to thoroughly dry the peat. After 
some time they were re-stacked'^in a similar way, the upper 
ones being placed at the bottom of the new stack, and the 
lower ones at the top. When perfectly dry, or at least as dry 
as they could be obtained by this means of drying, they were 
stacked in large heaps. 

In the neighbourhood of Amsterdam, at that period, the 
ir of obtaining the fuel was considerably varied. After 



the removal of the top layer, i.e. the grey turf, in the form of 
bricks, it waa dried in the air and sold in bricks, ranging in 
size from 12 to 20 inches long by 4 to 6 inches broad and 2 
to 3 inches thick. The manner in which these peats were 
cut horizontally was as follows: — A plank was laid so far 
from the edge of the face of the peat aa was required for the 
length of the block. The peat was then cut along the plank 
with a sharp spade by oue labourer, whilst a second labourer 
cut the turf to the required thickness of 3 to 3J inches, 
loaded it on a wheelbarrow, and brought it to the drying 
ground. When the work waa completed on the staked-out 
ground, the plank was moved a length further back, and the 
operation of cutting repeated. 

When, the turf was cut perpendicularly, the peat cutter 
worked at the edge of the peat-face downwards with a sharp- 
edge spade, or slane, with rectangular corners, the dimensions 
of which were the same as those of the required peat blocks. 
These were often cut away on the lower edge with the so- 
called cutting iron, and wore placed on wheelbarrows, taken 
to the drying ground, and treated similarly to the previous 

In the common way of digging, one man can dig and lift 
10 tons a day to a height of 5 feet. If a greater depth has 
to be worked, an additional hand has to be employed, but the 
quantity raised is the same, the first man casting a height of 
5 feet, and the second raising it the second 5 feet 

In one of the methods adopted in gathering peat in the 
various parts of Germany, and permanently at the important 
peat bogs under State management, the turf is cut by gangs of 
four men. One cuts it from the top with a square-ended 
spade, the second man commences from the side following 
the first man, and at the same time dividing the turf into 
lengths as he cuts it. This latter operation is generally 
performed with a round-ended spade, but sometimes, though 
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rarely, a three-aided square-ended spade is used. The third 
man follows the second, digs the sods out with a four -pronged 
fork, the handle of which is bent upwards to an angle of 45°, 
and lays them in rowa on the moor behind the cutting. 
The fourth man wheels away the cut blocks. 

About thirty years ago an attempt was made to get the 
peat out of the bog quickly and cheaply. A canal waa made 
all round the peat bog, and in this two boats were placed each 
fitted with an engine, one being placed on each side of the 
bog. Between these two engines travelled a plough of the 
balanced type, but built on a sledge instead of on wheels. 
In the centre were placed circular discs cutting lines across 
the bog, and the mould boards of the plough up-ended the 
strips of peat, which were afterwards cut into short pieces by 
hand. 

The great objection to drying the peat in the open air ia 
the uncertainty of climate, since if exposed to the rain, as 
frequently is the case, a sufficient quantity of peat to supply 
the market cannot be dried during the summer months. 
Many attempts have been made for overcoming this, and 
amongst others the building of extensive sheds under which 
the wet peats are placed to dry ; but there is one objection 
to this, namely, that the peats being close together, very little 
oE the wind will act on those in the centre, and hence the 
time of drying ia prolonged. 

At the London Peat Works, situated at Little Eggleshope, 
Middleton, Teesdale, the drying arrangements, designed by 
Mr C. E. Hall and Mr C. E. Bainbridge, consisted of six 
sheds each 15 feet span of roof, making a total width of 100 
feet open side, inclusive of covered space. These sheds were 
200 feet long, covering an area of 20, 000 square feet, and 
were fitted with racks placed back to back, leaving a pathway 
between. There were twenty racks six tiers high holding 
672 trays each, or a total of 13,440 trays; a tray we^hing 



56 lbs, and one of dry peat 14 lbs., giving an evaporation of 
75 per cent., whilst tbe remaining fuel held 20 per cent, of 
moiatiire. 

The cutting ot the peat in tbe Higlilanda of Scotland is 
usually different from the method adopted in cuLting peat 
bogB, The first process is to cut open trenches each about 
teu yards apart from one another, and, according to the nature 
of the ground, from 50 to 400 or even 500 yards long, after 
removing the surface sods at the positions where the peat 
ia cut for a. width of about 3 feet along the whole tine of the 
trenches. The peat cutter digs it out with a peculiar shaped 
tool in slices about 12 inches square and 3 or 4 inches thick. 
As quickly as the slices are cut a labourer takes them o£f 
the peat iron and throws them on to the surface of the bog 
to drain off the water. In this manner prisma ot peat 3 feet 
in width and depth are cut out at intervale of ten yards, and 
the number of slices cut out of each trench are as many as 
Iho man can throw on both sides of the trench without 
altoriiig his position, except along the trench as the cutting 
ndvuncea, One advantage of this method of gathering the 
IHJiit is that it is not necessaiy to move the peat in barrows 
to the spread ing-g round, which is attended with very con- 
siderable expense and labour. 

Another method ot drying is to stack the peat on trays 
made of wood attached to a pole about 7 feet high. In 
drying turf, four pules are placed in a rectangular form 
covered with a roof. Between these poles are five drying 
hurdlea, one over the other, each carrying twenty bricks, and 
the turfs remain on these until sufficiently dry to be piled 
up in heaps. 

J^igging the peat appears very aimple, and ia so under 
ordinary circumstances, but tlie water frequently interferes 
with the process uiiloaa the bog ia well drained. When the 
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J has been proceeded with to a depth of 4 to 5 feet, 
the sides often have a tendency to cave in, and, of course, 
the greater the deptfi the greater becomes the danger. 
When this is the ease the beat plan is to sink shallow pita 
and pnmp the water out as the digging proceeds. 

The peat is sometimes cut by iriachinery. In North 
Prussia, Brosowsky's machine has been extensively employed, 
and upwards of thirteen hundred were made tor Mecklenburg 
and Pomerania during the first five years of its introduction. 
This apparatus consists of a frame sharpened round the 
bottom edges, which, by its weight and by means of a crank 
and rack, and rack work operated by men, is forced down into 
the peat to any depth up to 20 feet, or according to tlie 
length of the rack. This machine can only cut at the edge 
of a ditch or excavation, and when it has penetrated to the 
required depth a spade-shaped knife is driven in under the 
cutter by means of a lever, loosening a mass of peat 10 to 
20 feet long and a cross-section of about 24 inches by 28 
inches. This eolumu of peat is lifted by reversing the action 
of the crank handle, and is, when brought to the surface, 
out by a spade into blocks 14 inches long by 6 inches wide 
by 5 inches thick. Each mass of peat cut to a depth of 
10 feet makes 144 sods, and can he cut in about ten minutes. 
Four men can cut and lay out to dry 12,000 to 14,000 peat 
sods per day, or 3100 cubic feet. 

The mode of operation of this machine is as follows : — It 
moves in a frame attached to a prolongation of the tramway 
in such a manner that six or seven pillars of turf, the length 
of which corresponds with the depth of the stroke of the 
machine, can be cut. It is worked by means of a cog-wheel. 
The pillars of turf thus separated are cut off at their base 
by pulling down an arm of a lever, A plank on the tram 
is brought into a vertical position. The whole pillar is then 
raised by turning the hand wheel so that it is pushed along 
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tho plank. The cutter is then turned, together 
plaok and pillar ot turf, and held in its place i 
bars. Letting the lop end of the plank down, the pillar of 
turf remains laj-ing on it and ia carried on a tram over the 
tram line to the drying place, where it ia cut into bricks. 
The cutter ia then i^ain brouglit into a vertical position and 
piisht'd on one division further, and the process repeated. 
It will he noticed that only one labourer is required for 
holding up the turf and placing it on the tram. A second 
man cuts the turf into bricks and piles them for drying. 
This machine is generally constructed for a depth of 4 to 
6 feet if for Holliind ; but the makers also construct them 
for all depths, even up to 40 feet. The principal advantage of 
this apparatus is that it can be employed to raise peat from 
a bog below water-level without the necessity of draining. 

Mons. Lepreux, of Paris, made many improvements in the 
BroBowsky machine, by means of which two men can raise and 
cut 40,000 sods per day, which is equal to 5600 cubic feet. 

Herr Karl Weitzmann's peat cutting machine is illus- 
trated in side elevation, fig. 6, and front end view, fig. 7. 
The special feature or improvement in this machine over 
Brosowsky's is the feed ami tilting motions. The rack E, 
slide and cutter C, can be brought into such a position that 
the greatest weight is nearest the guide D, and tlie slide 
has only one support. A, so that a heavy weight of great 
length can he easily raised. By tilting the frame, and 
consequently the cut and raised peat, the latter can easily 
be removed from the machine, without the plank necessary 
when the Brosowsky machine is used as previously described. 
Two steps. A, and tappets, F, secured to the tooth-rack guides 
permit the rack to turn on its centre into the horizontal 
position. Tho cutter is forced down into the peat, and 
raised out of it with the cut peat by hand wheel, spur wheel, 
and pinion. 
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Dolberg's Hand Peat-mtting Machine. — This machine con- 
sists of a. three-sided undetframe, the cutter attached to the 
toothed rack and pusher, and the windlass arrangement. 
The underframe is made of oak, and is provided with tram 




Fio. S. — Earl Wsitzmann's Feat-cutting Machine— Side Elevation. 

wheels which run on rails. The underframe is also furnished 
with * strong upright channel iron frame which carries the 
cutter and winding arrangements. The tooth rack consists 
of two rolled channels with the necessary stay bolts, which 
latter form the teeth of the rack. The upright frame also 
forme the guides for the cutter and rack. At the hottoio. 
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end of the toothed rack ia arranged a curved hoe-sfaape^l 
knife which can easily enter the peat. This cutting knifel 
Ib operated by the working gear, whereby the resistance o£| 
the peat cutter is reduced and the peat can be cut with ff 
ease to the depth of 6 feet 6 inches 1 
Tlie gear can be worked by onefl 
man at the handle. 

Dolber(/'s Small Feat ■ mtttinffu 
Machiiie. — This is w orked direct f 
by being pressed down by hand, 1 
and the mass of peat is cut off I 
at the base by means of a diao j 
rotated by a handle at the top. 

Peat trucks or cars are ub< 
for removing the cut peat turfS)] 
or peats, from the bogs, usually^ 
on light tramways. 

They are made of varioiurl 
materials, such as wood, iron, otM 
steel. They consist of two i 
more shelves on which the peafcl 
sods are laid. The one illuatratec 
in fig. 8 is made of iron with^ 
wood cross-bars. 

Dredge Peat. — This kind of J 
peat is sometimes called mudJ 
peat. It is the peat which 
so saturated with water and sol 
incoherent that it cannot be cut.1 
To obtain this kind of peat it must be dredged from the T 
bottom of the bog, and this ia effected by means of 
massive iron ring to which is secured a bag made of strong -j 
sacking, the whole being attached to a long handle and ^ 
dragg«i along the slope of the bog. When full it . 




Fig. 7.— Karl Weitzmann' 
cutting Macliine — Froi 
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brought on to the land, emptied, and the peat left to 
drain and dry. In some cases an iron acoop, in the ahitpe 
ot a pail, is used, having its upper rim made sharp for 
cutting the peat, the pail being secured to a long handle. 
The bottom of the pail is formed of sacking. The peat 
mud is emptied on to a prepared ground, nicely levelled, 
and enclosed with boards 14 inches wide set on edge. The 
partially dried peat is emptied into this prepared place and 
left till it crocks on the surface. It is solidified by men with 
boards attached to their feet, who tread on it until the foot 




leaves no impression. Next, the peat mud is cut up in the 
manner already described, either by sledges or sharp spades. 
The method frequently, even at the present time, adopted 
by the Irish farmers for supplying themselves with peat fuel 
consists in, first, roughly levelling the drying-ground, and 
stripping the place where they intend to dig. When this is 
done, four men commence to throw the mud peat from the 
hole they have dug ont, and two men break and mix it with 
a fork, continually tmmpling on it and turning it over. This 
mixing is necessary, as all the different qualities of peat are 
employed, to make an even and uniform fuel. When t 
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mixing is completed, the mud is wheeled on hand-barrows to 
the drying-ground, where it is spread out to a thickness of 
from 9 to 12 inches ; after which one man shapes the mud 
■j with his hands, cutting it into blocks or sods by drawing his 

hand across, at intervals of about 12 inches. 

The cost of manufacturing turf by this process is approxi- 
mately 10s. per ton, delivered, stacked, and covered over 
with thatch on the farm. 

This method is mostly employed in the County Cavan, 
Ireland. The digging commences at the end of May or the 
beginning of June, and the harvest is completed in September 
or October, although when there has been a wet season, such 
as that of 1903, fuel made in June was still so wet on the 
bog in October as to be quite useless. 
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CHAPTER IV. 



DRYING PEAT. 



The greatest pi-oblem encountered in the manufacture of peat 
fuel is the extraction of the moisture from the peat. Many 
methods have been tried, but none of them, up to the present 
time, have given perfect satisfaction. 

There are three general principles that have been resorted 
to in all the methods that have been adopted, namely, air, 
pressure, and heat. 

Air Drying. — Tbis method is probably the best for small 
quantities and during a dry season. Sun is not necessary ; 
the wind drying is the best because the strong heat from 
the sun dries the outside crust of the peats, and it talces 
a longer time to dry the interior of the blocks. The wind 
dries the blocks gradually, without hardening the surface, 
therefore the moistnre from the interior has an easier access 
to the exterior. 

A great amount of labour must naturally be expended in 
turning the peats over, especially in rainy seasons, and they 
must be placed in such a manner that the wind has a free 
access to them, so as to shorten the time of drying to a 
minimum. 

Sheds have been employed for protecting the peats from 
rain during drying, but the expense was great, not q«.Vj ^ 



the Brst eust, but also iii placing the peats on the shelves; 
and the access to the wiud being impeded, the time occupied 
ill drying was prolonged. 

Drying by Absorption. — This process was tried at 
Lexington, Masa,, U.S.A. By this method the drying-ground 
was covered with a layer ul porous bricks, on to which was 
spread pulped peat as it came from the macerating mill. 
The bricks absorbed part of the moisture on the underside, 
and at the same time evaporation was effected at the top by 
the wind. The process was naturally going on when the 
bricks were dry, but the bricks also absorbed the moisture 
from the ground they rested on, and the rain above would 
also fill the pores of the bricks with water, which prevented 
the expected result from being realised. Besides this, the 
e.tpense of the drying-ground was enormous, 

Drsdng Non-bituminous Turf. — One method, employed 
at Buchseheiden for nou-bituminous peat containing 3 to 5 
per cent, of ash, was as follows : — The turf was cut into bricks 
about 10 inches square and 3 inches thick, which were 
allowed to remain on the drying-ground for two or three days, 
in order to attain sufficient consistency. These peats or 
sods were next fixed on poles. The apparatus consisted of 
wooden poles :i to 4 inches in diameter, on to which were 
secured eight or nine horizontal cross-bars 1 inch in diameter 
and 2 feet 6 inches long. The cross-bars were pointed at both 
ends. On each half of the bars were placed four or five sods 
of peat, the sods having a hole in the centre, made for that 
purpose, through the 10 by 10 inches surface, so as to make 
them hang parallel to the central poles, reducing the exposure 
to the rain. These poles and cross-bars were placed in rows 
about 5 feet apart. The drying by this method occupied 
about three to eight weeks, usually tour to six weeks, and was 
repeated, at Buchseheiden, about five times in the year. 
Bituminous poat contracts about two-thirds of its volume in 
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the process of drying, and the light nou-bituminoua peat 
one-third. 

Exter Drying Process. ^The peat ie gathered in a fine 
or powdery etate from the surface ot the bog. The layers or 
slices break up at once beEore the peat is collected into heaps 
and partially dried upon the bog. It 13 then removed to a 
shed, provided with a root but open at the aides, where the 
drying continues by evaporation. 

The best air-dried peat still contains 12 to 15 per cent., 
and in many cases as much as 25 per cent,, of moisture, 
although the sods feel perfectly dry to the tonch. 

Jacobson's Field Peat Press {Fiwiiispiece). — This field 
peat presa is quite a new implement, pressing the peat 
directly on the drying field. The peat is thoroughly mixed 
and disintegrated in the usual way, and comes from the 
mouthpiece into common dumping cars, which are driven 
round the field, by means of a rope line. From the cars 
the peats are dumped into the field press, which, by means 
of another rope is moved slowly forwards, thus spreading 
and pressing the peat against the surfaces of the field, 
leaving it behind, formed in smooth columns, which after- 
wards, by means of special knives, are divided into clots, 
each containing the mass of one peat 

This method saves much labour, in fact, six to eight men, 
and the bad and dirty work by handling the pallets and 
laying out the columns by hand is quite dispensed with. 
The peat also dries better, and becomes a more regular 
shape than hy other methods. 

Drying by Pressure and Centrifugal Force. — Drying 
by pressure has been tried, but has given very poor results, 
Wlien the peat is exposed to pressure, a hard crust is formed 
on the surface, and the moisture in the interior cannot get 
away. 

Oenlrifugal muchiuea have been tried, and with great 



a far aB getting rid of the moisture is concerned, but 
the time taken for removing the peat after the drying is too 
great ; hence this method Is too expensive, and has therefore 
been discontinued. 

Drying by Heat. — The apparatus employed for drying 
by heat may be divided into three classes, namely :— 

First, drying in a chamber by means of heat radiated 
from stoves or by means of piping, which is termed " drying 
by radiation." 

Second, drying by means of hot products of combustion, 
or " drying by smoke." 

Third, drjing by artificially heated air, or " hot air 
drying." 

The most important point to be borne in mind when drying 
peat by heat is, the watery vapours evolved must be carried 
off, especially it a gveat quantity of hot gases pass through tlie 
oven and the temperature is kept uniform. 

One of tlie most advantageous ovens for drying peat for 
fuel is probably the one employed at Lesjijfors, in Sweden. 
In this, the hut gases are conducted from the roof downwards, 
by means of an exhaust fan, thus producing a uniformly-dried 
peat. 

The drying apparatus employed at Neubei^, in Styria, in 
about the year 1869, consisted of a drying chamber 36 feet 
long, 16 feet wide, and 13 feet 6 inches high, having an 
arched roof. On one side was provided a fireplace, and on 
the other a chimney 2 feet square and about 24 feet high. 
The fireplace and chimney were connected by two tubes 12 
inches in diameter, placed 2 feet 3 inclies from the bottom of 
the chamber. These pipes conveyed the hot g^es into the 
chimney. Square openings were provided in the arched root 
for removing vapours. 

An example of the apparatus heated by the gases from s 
furnace is oue wliich has beeu employed at Lesjofors. The 
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chamber for drying the peat was built of bricks made of 
blast furnace cinder, and well secured by irons. The oven 
bottom was made of iron lattice work, and constructed in the 
form of a roof. This bottom was fitted with a number of 
slides for the purpose of removing the dried peat. The waste 
gaaea from a refinery hearth were conducted into the chamber 
through flues below the roof, provided with a sliding door. 
The gases were first passed through a chamber where sparks 
were caught so as to prevent any danger of the peat being 
set on fire. 

Dobson's Dryer. — This dryer consists of a sheet-iron 
cyhnder or barrel, 3 feet in diameter by 30 feet in length, 
set at an incline of 14 inches in the length, fitted inside a 
rectangular brick chamber. A shaft enters the cylinder for 
a distance of 12 feet at each end, passes through the brick- 
work, and is carried in plummer blocks. The cylinder is 
furnished in the interior with si.x rings of 3 by 3-iDch angle 
iron, secured horizontally, leaving a space of 3 inches from 
the plate to the angle iron. The cylinder is rotated by a 
sprocket wheel and a detachable Imk chain, at a speed of IJ 
revolutions per minute, thus allowing the peat to remain in the 
furnace twenty minutes. The dryer is fitted with a suitable 
fireplace with necessary chimney. A funnel, or hopper, is 
provided through which the peat is fe'd into the cylinder. The 
peat is continually turned over and passed along by the 
angle irons and the inclination of the cylinder, and delivered, 
dried, through the funnel The products of combustion from 
the fireplace pass along under the cylin<ler to the back end, 
and then return through the cylinder up the chimney. 

A fnrnace of this description was tested for a day of ten 
hours at Beaverton Works, Canada, with the following 
results, given in the MepoH of (he Bureau of Mines. Toronto, 
1903: — "Weight of air-dried peat charged into the dryer, 
29,300 lbs., containing 34'21 per cent, water; weight of peat 
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discharged froDi dryer, 2i!,000 lbs., coataining 16'61 per cent, 
water, The weight of water evaporated waa 6300 Iba. Air- 
dried peat containing 34 per cent, water waa uaed ae fuel at 
the rate of 3145 Iba. per day." 

Simpson's Peat Dryer. — Thia dryer consista of two parallel 
revolving cylinders placed one above the other. These 
cylinders are 30 feet long, made of |-inch iron plates, and 
furniahed in the interior with L-irona, aa in the Dobson 
dryer, for lifting and stirring the peat during drying. The 
peat firat paaaes through the lower cylinder, from whence it 
is dischai^ed into the elevator and on to the conveyor, which 
transfers it to the front end. From thence it ia elevated by 
chain and buckets into the top end of the cylinder. When 
it has passed through the latter cylinder it is discharged 
through a shoot. A fan is provided for exhausting the vapour 
arising from the diying, the vapour being led to it through 
apertures. The upper cylinder is rotated at a apeed of three 
revolutions per minute and the lower cylinder nine revolu- 
tions in the same time, by sprocket wheels and link chain. 
The dryer ia furnished with a suitable fireplace and chimney. 
The gases of combustion pass from the fireplace along and 
around the lower cylinder and second compartment, and 
next into the u])per chamber containing the cylinder. From 
this it will be seen that thia dryer belongs to the "Eadiator" 




CHAFPER V. 

PEAT FUEL MANUFACTURE. 

Manufactured Peat, — I'eat that is not cut into brick- 
shapfj, but pulverised anil afterwards formed into blocka of 
any shape aud size, is termed manufactured peat. 

C/ialletun's System. — It appears that the earliest attempts 
at making dense turf by mechanical arrangements were those 
of M. ChalletOD in France. In the year 1860 the first 
works of this system were erected at Mantanges, near Paris. 
The turf was cut from the hog and brought to the works. 
The raw peat was dumped into a hopper of a tearing machine 
consisting of cast-iron rollers 1 toot 6 inches in diameter and 
a length of about 4 feet, the surfaces of which were fitted 
with knives 4 inches in length. Whilst passing through the 
machine water was mixed with the peat, ao that the peat 
came out of the machine in the form of a thin pnlp. The 
pulp was elevated to the upper floor by a chain pump, where 
it was run over a fine sieve to free it from all coarse fibres 
and other foreign matter. The fine peat pulp was run into 
vats varying in size, the smallest being 40 feet square and 
from 12 inches to 2 feet deep, having their bottoms covered 
with coarse grass or rushes, which formed a porous bed 
and allowed the surplus water to drain off. In a short time 
the pulp became dry enough to be cnt into blocks, The 
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blocks were then dried either hy artificial heat or by the air. 
The coat of production was about 13a per ton. 

Robert's System. — A plant according to this system was 
erected at Pekin, N.Y, The machinery consisted of a 13- 
horse-power semi-portable engine and a revolving elevator 
and conveyor. The elevator was 75 feet long from the top 
of the machine to the ground, where the peat was dug up and 
dumped into a revolving wheel, which separated the stones 
and coarse fibres from the peat and delivered them on one 
aide, after which the peat was mixed with water and passed 
throi^h the machine, where it was made into the consistency 
of a paste. The paste was discharged on to a conveyor about 
100 feet long, which carried it that distance and tlien 
dropped it on the ground to a depth of 5 to 6 inches. When 
sufficient paste had covered the ground, the conveyor was 
turned round about 2 feet, and work commenced again till 
the fresh space was covered. Tiiis process was continued for 
the distance of two rods in length and 2 feet in width. This 
paste had to lie a week on the ground, when it was cut 
through with knives, at the expiration of which time it was 
turned over and allowed to He another week, it usually 
taking three weeks before it could be removed. It was then 
taken up and put in a shed, and in about one week more it 
could be used, but the longer it was kept the better fuel it 
made. This machine turned out from 20 to 30 tons of peat 
per day, 

Siemens System. — This Hystem was invented in the year 
1857 by Professor Siemens of Hohenheim. It consisted in 
dumpuig the peat into vats made by boards of wood, in which 
it was soaked and worked with water, after which it was 
elevated into a pulveriser. This was performed in a machine 
of the same type as used for pulping potatoes and beets for 
sugar-making. This broke up and grated the peat to a fine 
palp. After this process it weis delivered into moulds, which 
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were next emptied, and the peata carried away to the drying- 
ground, where they were air-drieil in the usual manner. By 
this system 10,000 peat blocks were made by eight men in 
one day. Professor Siemens calculated that the peat fuel 
prepared by his system cost about one-third more than the 
ordinary cub peat, but the extra cost was recouped by the 
additional heating effect obtained. 

This aystera was invented for peat mixed with sheila and 




Fig. 9,— Wuber's Vertical Pug Mill 



clay, which destroy the coherent propertj of peat, and the 
peat which had been exposed to the cold weather, from the 
ditches, that could not be worked in the ordinary manner. 

Weber's System. — This system consisted of a vertical pug 
mill, illustrated in fig. 9, in which rotated a vertical shaft 
D, fitted with cutting knives F, which revolved between 
other knives E, fixed in the interior of the cylinder of the 
mill, by which means the cutting up oi the peat was performed. 
The peat was cut from the bog, cleaned of sticks and the 
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thick roots, It waa raised to the hopper of the pug mill by 
an elevator, and by the action of the knivea it, became cut and 
torn, and waa delivered from the orifice G in the bottom in 
the form of a pulp. Tiie cylinder was made of iron in the 
form of a cone 2 feet in diameter at the top and 1 foot 6 inches 
in diameter at the bottom, and 3 feet 6 inches high. After 
the pnlp had been delivered it wa3 moulded and dried, either 
in the open air or by artificial heat in a drying chamber. 

One of these machines was at work at Staltach on very 
light peat, the moor being about 475 acres in extent, and 
varying in depth from 12 to 20 feet. 

A good method for moulding, adopted by Professor Siemens, 
is illustrated in diagrammatic form in fig. 10. It consisted 
of a pair of rolls A and B. The roll B had a series of moulds 
on its periphery, which were provided with sliding bottoms. 
The peat was pushed into the moulds by two rolls C and D. 
On the roll A were projections E E, which corresponded 
with the moulds in roll B, and when the rolls revolved 
the projections E E compressed the peat. As each mould 
, the excentric G, acting upon the pin F, forced the 
movable bottom of the moulds outwards and discharged the 
s upon an endless band, by means of which they were 
removed from the press. 

a System. — This system was intended to he an 
improvement on Weber's system. The machine consisted of 
a vertical cast-iron cylinder having a central revolving shaft 
fitted with knivea for mixing and tearing tlio peat. The 
shape of these knives was such as to force the peat down- 
wards during the time that they tear it. The peat was in 
this manner forced out through a moulding piece situated 
at the bottom of the cylinder. In this moulding piece there 
were three openings, each about 3J inches square. As the 
stream of peat passed out of the mould they were cut 
in pieces about 10 inches long by hand. The peats were 
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then placed on boards, and removed on barrowa to the drying- 
ground or a shed provided for that purpose. The peats on 
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drying were reduced to one-fourth to one-sixth of the original 
bulk. Thia machine is illustrated in fig. 11. 

Gysser's System. — This is a hand machine which can be 
worked on the bog, on the spot where the peat is cut, but 
is not suitable for peat containing heavy roots or that 
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which is of a fibroua nature. This machine is shown in 
I elevation, fig. 12, part Bectional elevation, fig. 13, and plan 
of cylinder, fig. 14. A is a caat-iron eouical cylinder, sur- 
mounted by a wrought-iron hopper B. On the revolving 
shaft G are six knives secured in a spiral form, some curved 
upwards, and others downwards. Another series of knives 
j is secured to the cylinder. The shaft, when rotated by the 
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bevel wheels L and M, la turned by the crank haniile K. 
The fixed knives work between the knives on the revolving 
shaft, and move in the contrary direction. Beneath 
the knives on the shaft is a spiral iron scraper, which 
torcea the peat out through the opening E at the bottom of 
the conical cylinder A. The opening is cylindrical, and has 
at its centre a cone f, held central by two sharp-edged ribs. 
so that the peat comes out in the form of a tube, which Is 
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broken off in lengths of about 14 inclieB, Two men and two 
boys ean produce 2500 to 3000 pieces per day, which 
ahrink in drying to 9J to 10 inches in length and 2^ inches 
in diameter, and weigh about 1 lb, each. 

Leavitt's System. — This machine is described by Mr T. H. 
Leavitt in his book Facts about Peat, from which we borrow 
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part of the following description. The process is similar to 
the Weber's method, except there is no drying by heat 
employed. One of these machines, erected for the Boston 
Peat Company, consisted of a cistern iJ feet in diameter by 
6 feet high, supported on a framework about 4 feet above the 
floor, at a place near the bog. The building was constructed 
on a hillside, so that an easy access was had to the lower 
r on one side from the bottom of the hill, and to the 
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second storey on the other side. The top of the cistern was 
open, and level with the floor of the second storey. Inside 
the cistern, and firmly fixed to the aide, were numerous pro- 
jections of forms adapted for the treatment of the material 
in its several stages as it progressed through the mill, which 
was divided into three compartments. Through the centre 
of the cistern revolved an upright shaft, to which were 
secured knives varying in form to correspond with the 
fixed ones in each compartment. Below the cistern was a 
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hopper, and under this a moulding machine, 2 feet in width 
and 12 feet long, of a similar construction, which received 
the condensed material from the hopper, and delivered it in 
hlocka of any form and size. 

The crude peat was dumped into the mill. The treatment 
was such that the original form of the peat was entirely 
destroyed. In the second stage the air contained in the peat 
cells was ejected, and the mass waa condensed in its moist 
state in the lower part of the mill, and was discharged in a 
continuous line of moulds, which were fed into the back of 
the machine at the rate of from 50 to 100 tons per dayot ten 
j^iours, and the weight of dry hard peat produced per day vraA 
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from 12 to 17, or 25 to 35 tons ft'oiii the two sizes of machines 
respectively. 

German System. — The following system was, and ia even 
now, frequently used in Germany. The wet turf, as cut from 
the bog, ia put into a breaking machine, which cuts and 
grinds it quite fine. The m-ull, as it is called, ia dried by 
passing it through a, cylinder carrying exhaust steam from 
the engine; the inside of this eyhnder is fitted with lai^e 
steam pipes and continually revolved, the cylinder being 
placed at an angle. From this cylinder the mull is passed 
into a hopper of a pressing machine. The press makes eighty 
briquettes per minute, or 35 tons per day. 

Clayton's System. — This system consists in cutting peat into 
fragments in its raw and moist state, draining off all free 
water, masticating the fibres and the whole mass of peat 
together in a machine, until it ia impossible to detect the 
fibres from the humus. 

This machine consists of a cutting, kneading, and moulding 
machine, which is driven by a belt pulley through a double 
cone friction clutch, which latter drives a shaft on which is 
keyed a pinion, gearing into the spur wheel upon the shaft. 
On this shaft is keyed another pinion, gearing into a spur 
wheel keyed on to another shaft, which traverses the cutting 
np and kneading cylinder. The lumps of peat are thrown 
into a hopper, and first reduced in size to some extent by the 
action of blades ; but the cutting up and kneading is mainly 
effected by propelling arms forcing themselves through the 
peat and carrj-ing it again and again between the knife 
blades, whilst it is firmly compacted between the feeding 
worm, which has a quick pitch, and the delivery worm, 
which lias a comparatively slow pitch. It will be noticed 
that the knives are placed closer and closer together in pass- 
ing from the feeding to the delivery end of the cylinder, and, 
to correepond. the propellimg arms are widest at the feedin 
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I end. AH the propelling arms are flat on the face, and their 

. spiral arraiigejiient is such that they act effectively to keep 

I the peat in motion rapidly forward through the machine. 

Tbia niHchine has five moulding orifices which are all 
formed in one die, bolted to the mouth of a chamber. 
Beneath the chamber is a roller table, on which boards or 
traya are placed to receive the moulded peat. The boards or 
trays of peats arc conveyed along the roller table until they 
ai-e opposite drying racks, when they are lifted off' on to and 

" placed on the latter, where they remain about three days. 
After that period of time the peats are placed upon open 
shelves for final drying. On an average it takes about three 
weeks before they are well dried and ready for use. 

Gwynne's System. — This system consists in depriving tlie 
peat of a large percentage of water by means of a centrifugal, 
after which it is ground to powder, and passed through 
a series of cylinders revolving in a heated ebainber, to 
evaporate the remaining part of the water. When the peat 
has been subjected to a temperature of about 180° F,, it is 
compressed into blocks. 

The peat to be manufactured into fuel is fed into the mill, 

r where it is prepared. From thence it is passed by a chute 
into an elevator, from whence it is conveyed by elevator 
buckets to the top pair of a series of cylinders. These 
cylinders are driven by a pulley, and the rotary motion is 
transmitted throughout by a series of spur wheels keyed on 
to the ends of the cylinder shafts. A furnace gives the 
necessary heat to the cylinder for eff'ecting the drying of the 
material. The interior of the cylinders, for the purpose of 
J, mixing, and propelling the peat under treatment, 
fitted with riba or screw blades. As the cylinders 
revolved, the peat travelled along them and fell from one to 

[ another until it arrived at chutes, through which it \ 

L. into a chamber thoroughly dried. 
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After this operation the dried peat was ground and passed 
into the compressing machine. The main driving shaft is 
carried in hearings on vertical frames, and has keyed on to it 
a driving pulley and fly-wheel. This shaft carries also two 
spur pinions, which give motion to spur wheels, keyed on to 
the ends of the sliafts. A strong cast-iron standard bolted to 
beams carries the shafts in the bearings. Etich of these shafts 
ia fitted with an eccentric, which is connected with compress- 
ing plungers by tightening brasses. The moulding table is 
actuated by a spring catch, which consists of a lever, working 
loose on a tubular centre underneath the table. A spring 
catch fitted with a projecting pin ia fixed to this lever by a 
screw. The pin projects through tlie lever into indirect 
grooves, formed in the raised portion of the table. One edge 
of the lever is inclined for the purpose of raising tbe end of 
a spring detent, which is secured at its extremity to the 
standard. This spring is fitted with a stud pin which ia 
pressed into one of a series of holes formed in the table; by 
this means it is held steady during fciie compression of the 
peat, which is effected in the rectangular openings ; the outer 
end nf the lever ia attached to a connecting rod, which is 
jointed at its opposite extremity to a vertical lever arm. 
This lever works on a fixed centre, and is guided by a forked 
or slotted guide, bolted to one of the beams. The necessary 
vibrating motion ia transmitted to this lever by a connecting 
rod, which is attached at one end to the free extremity of the 
lower arm, and at the other end it is connected with a crank 
fitted on the end of a short shaft ; a steam pipe commuQicates 
with the interior of the moulding table for the purpose of 
heating the same. To effect this the table ia cast hollow, 
with a plate or cover bolted over it, the waste steam passing 
off by a pipe. The compressing plungers work in fixed 
guides, wliich are bolted to the frame ; each carries a stud 
which passes through a lever, working on a fixed centre on 
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the side of the lever frame. This lever is fitted at its end 
with a diachai^ing plunger, which works vertically in guides 
also carried by the frame. A portion of the frame is made 
to project laterally beneath the table, so as to form a bottom 
to the compressing apertures which are under the feeding 
hoppers, thereby enabling the aperture to be filled with peat 
to be compressed, and retaining it in its chamber until it is 
brought under the compressing plunger. 

The operation in working the compressing machine is as 
foUowa: — The peat is fed into the hoppers, and an inter- 
mittent rotating motion is communicated to the table by a 
lever and connecting rod ; on moving tlie rod in one direction 
the knife edge of the lever is brought underneath the end of 
the fixed spring, thereby raising the stud pin out of the aeries 
of holes in the table. The same movement of the lever slides 
the pin up the inclined groove or slot, until it arrives at the 
commencement of the next hole, into which it passes by the 
spring. By this time the pin is completely free from its 
hole, and the return or back stroke of the lever propels the 
table round until the pin drops into the nest succeeding 
hole. When the required compression has been made by the 
plungers, the table is moved forward one aperture, t!iereby 
l.iringing another chamber with a fresh supply of peat to be 
pressed ; at the same time that the fresh apertures are 
brought beneath the compressing plungers the aperture con- 
taining the compressed blocks is brought underneath the 
expressing plungers, which descend simultaneously with the 
compressors, and force the compressed peat out of the aperture 
on to a travelling belt. This machine makes a very dense 
fuel, and it is a machine embodying many details which are 
now used in the latest machines, on which account we have 
described it ao minntely. 

Asckro/t and Beltehy's Sysfem. — In this process of manu- 
facturing peat fuel the inventors separate the fibrous from 
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the thoroughly decompoaed portions of the peat by comhing, 
by that means reducing it to a pulp, which is conveyed to a 
tank, where it is allowed to remain till, by its own weight 
and pressure, it becomes anfficieotly dense to be formed 
into blocks. 

The plant of the American Peat Company, of Hoston, had a 
triturating machine 36 inches in diameter by 4 feet 6 inches 
high. A central shaft was provided with cutting knives, and 
the cylinder was furnished with fixed knives in the usual 
manner in this class of machine. At the bottom of the 
cylinder was a sliding door, worked by a lever, through which 
the peat was discharged into the combing machine. The 
combing machine consisted of a semicircular cistern 6 feet 
long and 3 feet 6 inches in diameter, inside which was a 
revolving shaft fitted with arms placed at about IJ inch pitch, 
the arms being 1 fool 8 inches long, reaching, therefore, within 
2 inches of the bottom and sides of the cistern. Another 
shaft, provided with arms of similar dimensions, was placed 
at an angle of 45° with the former ; the centres of the two 
shafts were 2 feet 2 inches. The arms of the two shafts 
were arranged to run between each other, and both shafts 
revolved in the same direction. The second shaft was made 
to rotate at twice the speed of the former, At the bottom 
of this apparatus was fixed a grating through which the 
cleaned peat was discharged into the kneading machine. The 
kneading machine consisted of an iron cylinder 16 inches in 
diameter by 7 feet long, provided with a spiral screw con- 
sisting of discs having a pitch of 6 inches. 

Versmaim's System. — This consisted of a perforated conical 
wrought-iron cylinder, inside which was rotated a cast-iron 
cone A, fig. 15. provided with two spirally shaped knives. 
The peat was introduced through a hopper K, and cut and 
forced downwards by the spiral knives, and squeezed 
through the perforations in the cone. The peat which passed 
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through was collected on the inclined cone in the chamber 
D, from which it was removed by means of a screw conveyor 
to the moulding machine. The fibres and heavy stuff passed 
away through the tube E into the space C, from which place 
it was returned to the hopper of the machine, to be reduced 
till it could pass through the perforations. F is a central 




shaft guided at the top in the bearing L, and at the bottom 
in the footstep M. The shaft is rotated by the pulley G, 
pinion H, and bevel wheel J. 

Buckland's System. — This system consisted of a solid cast- 
iron cone having round its exterior surface a spiral-shaped 
groove, rotating inside a vertical hollow wrought-iron cone. 
The peat was introduced into a hopper and passed down 
between the two conea, and by the rotation of the inner cone 
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the peat was forced through the perforations in the outer 
cone. According to Professor Johnson, a machine of this 
description was tried near Boston, United States, but was 
abandoned as being uneconomical. The ground peat v/bs 
moulded by hand. 

Hodge's System. — This system was invented by Mr James 
Hodges, of Montreal, Canada, It consisted of a floating 
barge on which was erected the whole of the necessary 
machinery; it was about 80 feet long, 16 feet beam, and 
6 feet deep. The hull of the vessel was fitted with screw 
excavators in the front end of the barge, which were 11 feet 
in diameter, driven through gearing by an engine placed in 
the stem of the vessel. These screws cut their way through 
the bog, forming a channel 19 feet wide and from 4 to 6 feet 
deep ; and as the water flowed into the channel U3 fast as 
the peat was taken out, the vessel floated and moved onwards 
as the screws advanced, usually at about the rate of 
15 feet per hour. The screw elevators were arranged with 
shields, cutting plates, knives, gauge plate, and scrapers. 
The rate of feed given to the excavators could be increased 
from IJ up to 4 inches per each revolution, according to the 
density of the peat. The peat was delivered into the barge, 
and two men were employed to clear the peat of any pieces 
of wood, roots, or other useless material fed in by the exca- 
vators. When the peat was cleaned it was elevated by chain 
and buckets into a hopper, into which the material was dis- 
chai^ed. At the bottom of this hopper was a screw which 
passed the material on into a feeder, in which a shaft, 
reaching from end to end, was rotated; the shaft was 
provided with blades. Within the feeder were fixed bars, so 
applied as to direct sticks and similar refuse matter out on 
one side, acting in conjunction with the revolving blades. 
A trap was arranged so as to regulate the exit opening from 
the feeder, according to the amount of refuse to be separated 



58 



from the peat. A receiver for the refuse matter was 
fitted with a valve which was opened from time to time to 
let out the refuse. The material was delivered as it passed 
out of the feedet into a trough fitted with fixed kiiives and a 
revolving shaft with knives, and at intervals at its bottom 
were sliding doors which could be opened at pleasure for 
the escape of the material on a previously prepared ground 
along the banks of the channel that was cut out, and 
distributed in layers. 

When the peat was sufficiently dry, it was cut into 
regular blocks. The barge was propelled forward, as the 
cutting proceeded, by means of a drum worked by the steam 
engine. The rope was secured to iin anchor ahead of the 
barge. 

The screw excavators were driven in opposite directions, 
their ahafts being geared together by a cross-shaft which was 
geared vdth another cross-shaft, and from this, by an inclined 
shaft aud suitable gearing, was driven the elevator. 

The peat, which was fed into the hopper in lumps, was 
broken up in the feeder, into the separator, and by means of 
a hand pump sufficient water was added, if necessary, to 
ensure the thorough pulping of the material in the trough. 
The shape of the knives in the feeder and in the distributing 
trough was such that whilst one edge of each revolving 
knife cuts the fibre of the peat between itself and one of the 
fixed knives in the manner of a pair of shears, the other 
edges of the knives crush the fibre between itself and the 
flat side of the next diaphragm, against which it is forced by 
the spiral action of the revolving blades. 

Hodgson's System. — Mr C. Hodgson employed for com- 
pressing peat a machine patented by him which he described 
as a horizontal reciprocating ram, working in a cylinder 
5 feet long ; as the ram was drawn back at each stroke the 
powdered peat fell into it, and filled the whole length. 
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considerable friction taking place against the sides of the 
cylinder before th f t 1 resistance of the column was 
overcome. Th b 1 m moved on, so that the blocks 
formed at one e d w sively discharged at the other, 

at the rate of ty | m ite, making in an hour about 
15 ewbs. of comj. dp t f el, equal in density, it was said, 
to coal. A ina h f th description was in operation at 

Derrylea, neiir M t 

Zohnib's ^yat — Tl j t m invented by M, E. Zohrab 
is illustrated in sectional elevation, fig. 16. The peat is 
crushed in a mill A, then it is kneaded and moulded in the 
machine B, and finally dried in the chamber C. The peat 
is crushed by means of cast-iron blades E fitted to the 
vertical revolving' shaft F, rotated in bearings G and H, 
and the blades J attached to the interior surface of the 
cylinder A. The vertical shaft is rotated by the bevel wheel 
and the pinion, keyed on a horizontal shaft. The crushed 
peat, in a plastic condition, is forced through the perforated 
plate N by the Archimedean screw 0, falls on to the travel- 
ling belt P, and is carried to the moulding machine E, The 
peat is kneaded in this machine B by the arms R, mounted 
on the vertical rotating shaft S, and worked between the 
fixed arms T. The peat is forced through the lateral mould- 
ing aperture U by the screw V and cut into blocks by a 
knife, wire, or other suitable means. The blocks are carried 
away by the travelling belt W through the drying chamber C, 
supplied witli hot or cold dry air by pipes arranged at 
intervals along the aides of the chamber. 

Gerard's System. — A very elaborate installation for the 
manufacture of peat fuel was invented by J, M, A. 
Gerard. The peat, after it had been cut from the bog, was 
disintegrated by a pug mill, and the disintegrated peat, mixed 
with water, was run into settling tanks, in which any sand 
or clay present with it subsided. The peat pulp was next 
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made U> travel upon a metal gauze band, mounted on an 




oscillating frume. On leaving the frame the layer of 
peat passed under a roller, between that and an additional 
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end. All the propeJling arms are flat on the face, and their 
spiral arraugeiuent ia such that they act effectively to keep 
the peat in motion rapidly forward through the machine. 

This miichine has Ave moulding orifices which are all 
formed in one die, bolted to the mouth of a chamber. 
Beneath the chamber is a roller table, on which boards or 
trays are placed to receive the moulded peat. The boards or 
trays of peats are conveyed along the roller table until they 
are opposite drying racks, when they are lifted off on to and 
placed on the latter, where they remain about three days. 
After that period of time the peats are placed upon open 
shelvea for final drying. On an average it takes about three 
weeks before they are well dried and ready for use. 

6-wynne's Sy&tem. — This system consists in depriving the 
peat of a large percentage of water by means of a centrifugal, 
after which it is ground to powder, and passed through 
a series of cylinders revolving in a heated chamber, to 
evaporate the remaining part of the water. When the peat 
has been subjected to a temperature of about 180° F., it is 
compressed into blocks. 

The peat to he manufactured into fuel is fed into the mill, 
where it is prepared. From thence it ia passed by a chute 
into an elevator, from whence it is conveyed by elevator 
buckets to the top pair of a series of cylinders. These 
cylinders are driven by a pulley, and the rotary motion ia 
transmitted throughout by a series of spur wheels keyed on 
to the ends of the cylinder shafts. A furnace gives the 
necessary lieat to the cylinder for effecting the drying of the 
material. Tlie interior of the cylinders, for the purpose of 
agitating, mixing, and propelling the peat under treatment, 
was fitted with ribs or screw blades. As the cylinders 
revolved, the peat travelled along them and fell from one to 
another until it arrived at chutes, through which it passed 
into a chamber thoroughly dried. 
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After this operation the dried peat was ground and passed 
into the compresBing machine. The main driving shaft ia 
carried in hearings on vertical franiPs, aiid has keyed on to it 
a driving pulley and fly-wheel. This shaft carries also two 
spur pinions, which give motion to spur wheels, keyed on to 
the ends of the shafts. A strong cast-iron standard holted to 
beams carries the shafts in the bearings. Each of these shafts 
is fitted with an eccentric, which is connected with compress- 
ing plungers by tightening brasses. The moulding table is 
actuated by a spring catch, which consists of a lever, working 
loose on a tubular centre underneath the table. A spring 
catch fitted with a projecting pin is fixed to this lever by a 
screw. The pin projects through the lever into indirect 
grooves, formed in the raised portion of the table. One edge 
of the lever is inclined for the purpose of raising the end of 
a spring detent, which is secured at its extremity to the 
standard. This spring is fitted with a stud pin which is 
pressed into one of a series of holes formed in the table ; by 
this means it is held steady during tlie compression of the 
peat, which is effected in the rectangular openings ; the outer 
end of the lever is attached to a connecting rod, which is 
jointed at its opposite extremity to a vertical lever arm. 
This lever works on a fixed centre, and is guided by a forked 
or slotted guide, bolted to one of the beams. The necessary 
vibrating motion is transmitted to this lever by a connecting 
rod, which is attached at one end to the free extremity of the 
lower arm, and at the other end it is connected with a crank 
fitted on the end of a short shaft ; a steam pipe communicates 
with the interior of the moulding table for the purpose of 
heating the same. To effect this the table is cast hollow, 
with a plate or cover bolted over it, the waste steam passing 
off by a pipe. The compressing plungers work in fixed 
guides, which are bolted to the frame ; each carries a stud 
which passes through a lever, working ou a fixed centre on 
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end. AH the propelliug arms are flat on the face, and their 
spiral arrangement is such that they act effectively to keep 
the peat in luotion rapidly forward through the machine. 

This miichine has five moulding orifices which are all 
formed in one die, holted to the mouth of a chamber. 
Beneath the chamber is a roller table, on which boards or 
traya are placed to receive the moulded peat. The boards or 
trays of peats are conveyed along the roller table until they 
are opposite drying racks, when they are lifted off on to and 
placed on the latter, where they remain about three days. 
After that period of time the peats are placed upon . open 
shelves for final drying. On an average it takes about three 
weeks before they are well dried and ready for use. 

Gwi/iines System. — This system conaiats in depriving the 
peat of a Inrge percent^e of water by means of a centrifugal, 
after which it is ground to powder, and passed through 
a series of cylinders revolving in a heated chamber, to 
evaporate the remaining part of the water. When the peat 
has been subjected to a temperature of about 180° F., it ia 
compressed into blocks. 

The peat to he manufactured into fuel ia fed into the miU, 
where it ia prepared. From thence it is passed by a chute 
into an elevator, from whence it ia conveyed by elevator 
buckets to the top pair of a series of cylinders. These 
cylinders are driven by a pulley, and the rotary motion ia 
tranamitted throughout by a series of spur wheels keyed on 
to the ends of the cylinder shafts. A furnace gives the 
necessary heat to the cylinder for effecting the drying of the 
material. The interior of the cylinders, for the purpose of 
agitating, mixing, and propelHng the peat under treatment, 
was fitted with ribs or screw blades. As the cylinders 
revolved, the peat travelled along them and fell from one to 
another until it arrived at chutes, through which it passed 

'q a chamber thoroughly dried. 
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was 11 revolutions per minute; and these motionB were 
effected by differential gear shown in section, fig. 17, and 
end elevation, fig. 19. An 
eccentric, 2, was formed on 
the Bhaft I ; a wheel, 3, 
having, say, thirteen teeth, 
was mounted loosely on it. 
An internal toothed wheel, 
4, was keyed to the outer 
shaft C, and had thirty- 
three teeth, The throw of 
the eccentric was such as 
to cause the pitch line 
of the wheels to exactly 
coincide as the eccentric re- 
volved ; but the wheel 3 
ented from turn- 
ing round by the tail-lever 
Q, to which it was firmly 
secured and held in the 
bracket E, in which it 
moved. The action of this 
was to revolve the outer 
wheel for each revolu- 
tion of the eccentrically 
mounted pinion, in the 
proportion of the 
difference of their 
teeth. It might be 
termed an internal 
sun-and-planet 
motion. Motion was given to the belt pulley, 5, and trans- 
mitted through a friction strap and drum, G, to the pinion, 
80 that the driving could be nicely adjusted to the power 
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required for treating the peat ; but in the event of any 


foreign substances being present, or undue strain being 


brought on the machine, it would h 


slip, and thereby call attention to 
it before damage was dona 
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Abjorn Andersson's Si/stem. — This 
plant is shown in elevation, fig. 22, 
and plan, fig. 23. This consists 
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of an elevator, A, which digs the 
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peat from the bog into a macerat- 
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ing machine B, in which the peat 
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is made iuto a kind of pulp and 
moulded into bricks, which are 
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removed on a roller table C or 
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continuous belt. The elevator, 
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macerating machine, roller, and 
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the steam engine D, or electric 
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motor, as tlie ease may be, are 


c^^ 


& 


1 I 


all mounted on a trolley E, which h 


■^ 


is moved forward on the bog, as 


1 


the peat ia cut out, by means 


■< 


of a small windlaaa, rope, and 


I 


anchor. 
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The macerating machine is illus- . 


1 


trated in fig. 24, showing the 




machine opened for access to the 




working parts. It consists of a 




hopper into which the peat is 




dumped by the elevator. The 




peat then falls on to a screw con- f 




veyor, forcing it into the macer- H 


atiug chamber, where it is forced against knives, fixed radi- 1 


ally. The screw at the mouth is provided with a sharp 1 


cutting edge, so that the peat is cut in pieces, againat M 
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adjustaljle steel cutter, before it enters the macerat- 
ing chaiiiLier. The screw finishes a distance of from 3 to 
4 inches from the end of the chamber, according to the 
quality of the peat. The fixed knives are joined in the 
centre to form a bearing for the screw shaft. On the shaft 
i a boss, brought up to the end of the screw, fitted with 
a tnife which, as the shaft revolves, cuts the peat against 




I 




the edge of the fixed knives as it is forced forward. The 
fixed knives are also provided on the outer side with cutting 
edges, against which work radially-placed rotating knives, 
which ai'e keyed on the shaft. These knives are screw- 
shaped, BO as to assist in propelling the cut peat forward. 
This macerated peat is then taken hold of by a double- 
threaded screw, and forced through a taper-piece, and towards 
the mouthpiece, in the usual manner. If we take a machine 
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with nine fixed an'l nine rotating knivea, one on one side 
and eight on the other, we pet 9 by 9, that is, 81 cuts for 
each revolution ; and when the shaft makes 150 revolutions 
per minute we get 81 by 150, or 12,150 cuts per minute, 
and according to the speed of the feed the material is cut in 
pieces, ^ t^i ^\ of an inch in length, all through the mass. 
The portion of the machine containing the double -threaded 
screw and the mouthpiece is hinged so that when examina- 
tion or repair is required it can be swung out of the way 
and all the machinery got at. 

The rails upon which the whole of the machinery travels 
are made about 10 feet in length, so that the rails can be 
pnlled up and laid in the front of the trolley before it has 
been moved too great a distance from the bank of the hog 
which is being cut. 

Tiie various knives and screws are shown in fig. 25. 

Fig. 26 illustrates one of Abjiirn Andersaon's plants at 
work on the Elmlnilt 13og, in Sweden, and an electrically 
driven plant at work at StafsjiJ, in Sweden, is illustrated 
in 6g. 27. 

Anrep's Si/stein. — The An rep machine, as manufactured 
by Muiiktells, in Sweden, is illustrated in Kg. 28. This 
jnachine is divided into two parts; the first, into which the 
peat enters through a hopper, is provided with cutting 
knives, the other with propelling screws. There are two 
shafts passing through the machine on which the knives 
and screws are secured ; these shafts running towards each 
other, being driven by a pulley and two spur wheels, the 
macerated peat being forced out through a mouthpiece 
common to the two cylinders. The material is subjected 
to 7700 cuts per minute, so that any sticks or thick roots 
are easily cut by this machine and mixed with the peat. 
The peat as it is forced out through the mouthpiece is 
cut off in piecea about 13 inches loag by 4J inches wid& 
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and 5 inches ttiick. After air-drying, these peats contain 
20 per cent, of moisture — about the same amount as air- 
dried wood — and shrink to about one-eighth of the original 
volume they occupy when they leave the machine. Each 
peat weighs about 1 kilogramme — 2 lbs. 3 oza, 
Fig. 29 ia an illustration showing one of these machines 
on Stafsjo Bog, near Ljubgby, in Sweden, Above five 




Peat- macerating Machiue. 

hundred machines of this type have been made, most of 
which are working in Eusaia. The arrangement of the plant 
is somewhat similar to the Abjorn Andersaoii's, illustrated 
in figs. 22 and 23. 

The Anrep machine is made in two sizes. One size 
produces 60,000 peats per day, or about 60 tons of air-dried 
if the bog 18 drained and the peat is easily worked, 
but only about 50 tons if the peat is poor. The smaller 
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size produces 30 tons of air-dried peut per day, requiring 
23 effective horse-power. 

The cost of manufacture oE the peat by one of these 
inachinea at Statsjii, according to Mr Aug. E. Jakobsoii, is 
2-11 krone (2s, 7d.) per ton. The coat at Hasthagen, 
according to Mr Thure Bjorkman, is 2'15 krone (2s. lOd.) 
per ton. 

Akerman's System. — This is another Swedish machine 
similar to the last two systems. It consists of an elevator, 
which is easily adjusted to the varying depths of the bog 
as the digging proceeds. This elevator delivers the peat 
cut from the bog in lumps of any size and shape with an 
ordinary spade, into a hopper of the macerating machine. 
Tlie hopper is made of thick wrougbt-iron plates strengthened 
with angle irons, the sides being made sloping to allow the 
peat to fall readily into the machine. The sides are also 
made very high to prevent the peat being thrown over on 
to the machine underneath. The elevator is driven by means j 
of gearing, b p roe ket-w heels, and detachable chain from one of f 
the cutter shafts of the machine. 

The turf, as it falls intfj the body of the machine, is cut 1 
up and worked to a paste by means of rotating sword-shaped 
knives, which are secured on to two nearly parallel rotating j 
shafts. The shafts are carried in bearings which on the I 
lower parts are shaped into knives corresponding with the i 
sword-shaped knives. The latter work also against knives 
placed at the bottom of the machine body. By means of 
this arrangement of knives the roots and small branches 
are cut up and kneaded into the mass of turf. 

After the turf, etc., has been macerated and worked into 
a paste it is forced forward and compressed by means of two 
screw conveyors at the ends of the shafts, through a mouth- 
piece or mould, and discharged on a roller band of iron. 
This band or conveyor is fixed immediately under the mouth- j 
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piece, at a alight angle to the centre liae of the machine, so 
that the peat frames can be easily placed upon it. 

The body of the machine consists of an upper and lower 
part, which are hinged together and secured by a hasp. 




1 



examination and 



Fig. 30 iUustrates this jnachine opened out to show its 
internal arrangement, the mouthpiece being placed at the 
front end of the wood frame. 

Fig. 31 shows the machine at work mounted on wheels. 

These machines are made in three sizes. The smallest 
machine will make about 16 tons per day ; 13 actual 
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horse-power and 8 men and 2 boys are required to do 
the work. 

The medium size will manufacture about 24 tone per 
day; 19 actual horse-power and 12 men and 2 boys are 
required. 

The largest machine will produce 32 tons per -day ; 27 
actual horse-power, and 16 men and 2 boys are necessary to 
attend and drive thia machine. 

The size of the peat stream issuing from the machine is, 
in the large machine, 4| inches by ij inches; medium 
machine, 3^ inches by 4| inches ; and the small machine, 
3| inches by 3| inches. 

Fig. 32 illustrates a complete plant at work at Hyllstofta, 
Sweden. 

Extcr's System — This system was first employed in 
Germany. The bog was first drained, and the part to be 
worked was levelled. Next, the surface was harrowed, 
either by manual labour or by steam power. This harrowed 
material was partially dry on account of the sun and wind, 
and was arranged in smali heaps in the form of fine mould. 
The fine loose peat was then removed to a large storehouse, 
where it was kept, so that it could be manufactured into fuel 
during bad weather. After this it was removed into another 
building, where it was artificially dried, and brought forward 
through a chute into a compressing machine. By this means 
the fine peat was solidified into a good hard peat fuel. 

The most modern design of Exter's machine is illustrated 
in sectional elevation (fig. 33) and end view (fig. 34), The fine 
mould is admitted through the hopper A into the mould B 
by gravity. This mould is made in four pieces of hardened 
steel. It is held in its place by screws to give the proper 
tension to the retaining plate C. Thia is eilected by means 
of the hand-wheel D, worm E, and worm-wheel F. The 
piston or pusher G- is operated by an eccentric and e 
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engine or otlier motor. When the piston G is withdrawn, 
the proper amount of peat mull enters the mould, and on 
the forward stroke the piston presses against the block left 
in the mould by the previous forward stroke. These presses 
make from 65 to 80 strokes per raiimte, each stroke pro- 
ducing one block at a pressure of about 2 to 2J tons per 
square inch. 

Dobsoiii System. — After the surface of the bog has been 




FlQ. 33.— Eiter'a Peat Machiue— Scctiooal Elevation, 
stripped of the useless material, the peat is cut bj an auto- 
matic digging machine. A trench is first cut in the bog, and 
the machine placed close to the edge, a link belt, furnished 
with knives and scrapers, overhanging the machine, reaching 
to the bottom of the workings. These knives and scrapers 
deliver the cut peat into a hopper, from whence it passes to 
the other side of the machine by a conveyor. During this 
the machine is continuously moving forward very 
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slowly, always presenting a fresh cutting euvface, in the 
bankfl of the bog, to the knives and scrapers. The machine 
is mounted on very wide road-wlieela. The peat, as it is 
discharged from this machine, ia raked out into beds and 
allowed to rough dry. When it ia ready it is thrown 
into wj^ons and drawn into the mill. The peat is 
next thoroughly dried in Dobaon's Patent Dryer, explained 
and illustrated in Chapter IX. 
From the dryer the peat is 
dumped into a breaking 
machine, and lastly pressed in 
one of Dobsou'a presses. 

The Dobson Press is of the 
vertical closed tube type, the 
die resting on a solid base. 
The briquettes are allowed to 
remain in the dies for one cycle 
of the aystem, and are then 
subjected to another compres- 
sion by a second briquette 
formed on the top of it. There 
are two formers or punches 
in each machine, and to each 
former a die block containing 
eight dies. The frames are 
actuated by eccentrics. The 
die blocks and press-bed of one of these presses is shown in 
elevation — half sectional— fig. 35, and plan, with one of the 
die blocks removed, fig. 36. A and A are the formers, B the 
expelling punch, C the resistance block, which yields when 
the stress exceeds the working pressure, the springs D taking 
up the excess pressure and preventing any breakage, E and 
E are the two die blocks, which are rotated bjt the recipro- 
cating lever f and the ratchet G. H ia an oil-swab which 
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lubricates the die before the peat enters it. J are the dies, 
and K the discharge hole. 

Dickson's St/stem. — In this process the peat is dug out by 
a dredge, and is piled in heaps on the bank for air-drying. 
After two weeks or so, according to the state of the weather, 
it is removed to barges, which are towed to the works. The 
amount of water ia then reduced by a pressure of 300 tons 
applied to one ton of peat at a time. These solid blocks are 
delivered into a screw conveyor and broken up, so that they 
can be transported by a chain conveyor, which delivers the 
peat into a breaker. This machine consists of a number of 
arms or knives secured to a shaft in such a manner that 
when the latter revolves the arms of the former shaft fly out 
by centrifugal force and beat violently any lumps within 
their reach. By this means the peat is reduced to powder 
and fibres and passed into a dryer. 

After drying, the peat fibres and powder are introduced 
into one of Dickson's Peat Presses, to be made into blocks. 
The die-block is illustrated in sectional elevation, fig. 37. The 
action of the press is as follows : — Steam being admitted on 
one of the cylinders, the movement of its piston revolves the 
crank shaft and valves and brings the other cylinder into 
operation as well ; then the pistons proceed to work in 
opposite directions, imparting such movement to the formers 
A that one will be exercising the formative pressure upon 
one charge of material in one tube, while the other is receding 
and another charge of material is falling to the mouth of the 
other tube. When the tubes are fully charged, which 
becomes the case after a few strokes of both formers, one new 
block is formed at the upper end of each tube against the 
yielding resistance by the previously formed block, still 
retained, and one finished block, or more, according to the 
thickness of the blocks, which varies according to the 
difference in density of the raw peat, is ejected at the lower 
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end of each tube at each stroke of its former. In fclK 
machine for operating upon cold dry peat the total approxi-1 
mate length of the forming tube may be taken as 12 inches, 
and the actual entrance stroke of the former limited to 5 





-Diokeon's Foat Press— Seotional Elerstion of Die Btook. 



inches, and aa the stroke of the piston ia 14 inches and the ^ 
travel of the crank 21 inches, it will be seen that in the 
double press the whole power of both cyhnders is transmitted 
through the crank shaft and imparted to each block formed, 
23 inches travel being free from resistance in each engine, 
one of which comes into play midway of the other's travel. 
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and thus does not impair the speed of operarion of the 
double machine. 

The material is fed into the dies by a separate hopper B 
for the two dies, arranged immediately above the die-block 
C, and 80 designed that the feed of the material may gravitate 
between the two die-members in aucceseive charges. The 
die-block has two forming tubes D and D, provided with 
parallel steel hushes, so that the peat does not receive any 
lateral compression after it has been set into a block by the 
vertical stroke of the former. The die-block ia made hollow, 
and a stream of water is allowed to circulate through for the 
purpose of keeping it cool. 

Each punch or former makes fifty-four to sixty strokes 
per minute, and the combined output of one press ranges 
from 8J to 9 tons per day of ten hours, or an average of 
8J tons of briquettes per day. 

DUsseldor/er Eisermerk AktiengeseUscJiaft Sy^em. — This 
company has adopted the Sehlickeyesen or Dolberg press, 
shown at A in fig. 38, into which the moist fresh-cut crude 
peat ia fed, and converted into a homc^eneous pulp, which is 
discharged fvora the copper mouth of the press, as a continuous 
stream of fibrous material, about 2 feet wide and from IJ 
inches to 1 inch in thickness. From this it is carried 
forward by the conveyor belt to the cutting table C, which 
cuts it into lengths of about 2 feet and 1^ to 2 inches thick. 
The blocks are next delivered into an intermittently revolving 
apparatus D, which in turn discharges them through a shoot 
F into a bagger arranged in such a manner that the blocks 
of peat are entirely untouched by hand. The bagger consists 
of a pillar G, carrying a double arm, with the shaft J, and 
the stretcher bars K K, all mounted so as to be able to be 
rotated. Two men are required to work the bagger, one on 
each side of the machine. The man on one aide places au 
empty bag on the stretchers K K, and seta t 
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tension, so as to fasten the bag in position ; when this is 
done he turns the hand-wheel L, in order to turn the double 
arm H in the opposite direction. By this movement the 
wheel M revolves on the wheel N, and the stretcher bars, 
which were directed upwards before the commencement of 
the movement, are turned downwards, thus bringing the bag 
into the proper position for receiving the blocks of peat. As 
soon as the block ia in the bag on that side, the man releases 
the stretcher bars K K by means of the hand-wheel L, and 
the bagged block falls through hopper into a rotary double 
chamber P. which is divided by a central partition. At the 
same instant the double arm H is again turned, thus bringing 
the stretchers on the opposite side into position for setting 
on a fresh bag. 

The rotary double chamber P receives the bagged peat 
blocks in such a manner that on turning the hand-wheel E 
the 4 inches or so of bagging that projects beyond the end of 
the block is laid against the sheet-iron casing S, thus closing 
the mouth ot the bag. The latter with its contents is then 
discharged into a truck T, divided into about thirty compart- 
ments, and moved forward automatically as soon as each 
compartment is filled. When the truck is loaded, it is run 
into position over a hjdraulic press into the compartments 
of which the contents of the truck are discharged by moving 
levers V V, so as to displace the slotted plate forming the 
bottom of the truck, and thereby open all the compartments 
at once. The bagged blocks of peat thereupon fall down the 
guide compartments W, and enter between press plates X 
into the press, which chiefly consists of the cylinder Y and 
the ram attached to the ram-head Z. The plates of the press 
are connected with one another and the ram-head by means 
of chains, so that when the pressing ia finished, and the ram 
and the ram-head return, the plates are drawn out again to 
their original position. Under the press plates is a truck A, 
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which is mounted on wheels and runs on a railway, for the 
purpose of preventing the bagged peat blocks from falling out 
of the presB before pressure has been applied. One truck is 
sufficient for a number of presses. By means of pressure 
generated by the pumping engine 5, the press ram is driven 
forward and thus squeezes the water out of the bagged peat 
blocks. 

The pressed peat blocks now contain about 50 to 60 per 
cent, of water, fall down out of the press ou to a conveyor, 
and are delivered to a floor where they are emptied from the 
bags. After this process they are passed through a disinte- 
grator and conveyed to the drying ovens, where their water 
is further reduced to about 12 to 15 per cent, and whence 
they are transferred to the briquette presses. The advantage 
of this form of press for this purpose over the common form 
is that the bags can be changed without any loss of time. 

One of these presses, employing two horae-power, can deal 
with 324 cubic metres of crude peat in ten hours at a cost, 
inclusive of digging the peat by hand, ot seventh of a penny 
per ewt. 

Lennox's Peat Fuel Process. — In this process it is not 
necessary to drain the moss or bog, as the patent squeezer 
removes in one operation much more water than any draining 
will do. This is a most important item, as the cost of 
cutting and keeping open the drains runs to an outlay of 
many thousands of pounds on some ot our largest mosses. 
The peat turfs can be cut any size or shape, or dug by a 
grab dredger, and it does not matter what the size of the 
blocks or lumps of wet peat may be, as the squeezer will at 
once remove the loose moisture and deliver the peat in flat 
cakes ready to be pulped. 

The first machine is a squeezer and pulper combined, and 
consists of two running converging bands, both travelling in 

B eame direction. The lower band runs on shafts mounted 
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on a rigid frame, and is driven by apur and pinion gear. The 
top band is fixed to a swinging frame on anotber driving shaft 
at the feed end of the machine, and the free end of tbe frame 
over which the band passes works under powerful springs. 
This end of tbe band and frame can be set down by screws to 
touch the bottom band running on tbe fixed frame. The 
feed opening between the two bands can be made any height 
according to the size of peat turfs thrown in. The top band 
is driven by spur wheels from shaft of bottom band. As 
soon as the peat is thrown on to the bottom band it is 
immediately carried up between the two bands and gradually 
squeezed to a flat cake, removing from 20 to 24 per cent, of 
loose or free water from the wet peat, and the machine will 
take the peat as quickly as it can be fed into it. When the 
squeezed peat leaves the machine it falls into a pulper, where 
it is instantly pulped to the desired consistency, and from 
the puiper it either falls into drying waggons which, when 
filled, are pushed straight into the dryer, if the peat is 
required for making litter or dnat, but if required for fuel 
it is carried to the briquette machine to be made into 
briquettes. 

The converging bands are set at an angle of about sixty 
degrees to allow the water to run off after it is squeezed from 
the peat. 

Pulping Attachment. — The pulping attachment consists of 
a number of running knives which are spaced to suit the 
grade to which the peat has to be pulped. On the present 
machine the knives are set three-quarters of an inch apart 
and give excellent results. As mentioned above, it the peat 
is required for litter it falls straight from the pulper into 
one of Lennox's patent belies which fall automatically. 
These bogies (illustrated in fig. 41) consist of a number of 
vertical pockets made of strong wire netting, and the pockets 
are set about two inches apart to form air spaces between 



each, BO that the hot air in the dryer can be driven all round 
them, thus coming into direct contact with the peat. The 
bottom of the pockets ia closed with a sliding door bo that 
when the peat Ib dry and has to be emptied the bogie is 
pushed over a pit, the sliding door drawn, and the dry 
peat allowed to fall straight into the pit. The bogies are 
6 feet long by 4 feet wide, each with ten pockets 2 feet 
9 inches long by 6 inches wide and 4 feet deep. The 
pockets can be made any required size and depth. This 
method reduces the handling of the peat to the smallest 
possible amount. 

Briquette Machine. — This patent machine consists of a 
series of mould boxes in groups, or singly, as required, hinged 
together to form one continuous or endless band driven by 
cant wheels from spur gearing. At the bottom of each 
mould box is a movable plunger fitted to a spindle passing 
through the bottom of the mould box. On the end of the 
spindle is a cross-head, and on the spindle between this 
cross-head and the bottom of mould bos is a spiral spring 
which keeps the plunger at the bottom of the mould box. 
On the top of the machine, directly above the running band 
of mould boxes, is a feed box into which the peat to be 
moulded is fed ; and by movable flaps, inside the feed box, 
driven either by the band itself or by gearing from the 
driving shaft, the peat is forced into the empty mould boxes 
as they pass under the feed box. The filled mould boxes 
then travel along and pass under a wheel on which there 
are dies or panels which fit into each mould, and these dies 
press the peat firmly into the mould boxes. On leaving 
this wheel the mould boxes pass over the cant wheel and 
travel mouth downwards directly above a running band 
■■Tayelling in the same direction and at the same speed. On 
the same band are fed palett-e boards for receiving the 
iilded briquettes when ejected from the mould boxes; 
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this is aeeompliahed by means of a striker gear, under which 
the mould boxes have to pass at the point where the 
briquettes have to be ejected from the mould boxes, and 
the cross-head fixed to the spindle comes in contact with the 
striker gear which depresses the spindle and plunger and 
pushes out the briquettes on to the palette boards travelling 
beneath. The filled palettes travel along from under the 
machine and are lifted oft' and stacked on bogies ready to 
go into the dryer. These machines will turn out 6000 wet 
briquettes 6x6x4 per hour. 

Di-yer.- — The drying, which is the most important opera- 
tion of all, is done in Lennox's patent dryer with super- 
heated moist air. This dryer can be worked at any desired 
temperature necessary for the operation, and can be run to 
dry the peat quickly or slowly as required. It consists of 
two drying chambers of suitable height, width, and length, 
into which the bogies full of wet peat or briquettes are run. 
The floor is fitted with grating over an endless flue or duct, 
and at the end of this flue is fitted a special patent heater, 
and at the other end is a fan, by means of which the air is 
circulated continuously through the heater and through the 
wet peat. As it takes up the moisture from the wet 
peat, this moist air in passing through the heater is 
turned into steam, and by the outlet and inlet valves and 
passages the steam can be let out and fresh air admitted 
into the chambers. 

This dryer can be regulated to work at any desired tem- 
perature according to the nature of the material to be dried 
and the rapidity at which it has to be dried. 

Fig. 39 shows the dicing of the peat in the moss ; fig. 40 
illustrates a stack of empty palettes for air-drying the peat ; 
fig, 41 is a view showing the patent lifting bogie, also wet 
peat lying ready to go on to elevator to squeezer ; fig. 42 
shows the extensive air-drying gantries. 



r 



I 



Air-dr>jing.-^\i\ this Bystem the stacks of palettes are 
put out on the gantries and dry rapidly, as shown in fig. 42, 
where thousands can be stacked for drying on a small area 
of ground. 

They are conveyed to the drying gantries on the Lennox 
patent bogie, and dropped on to the drying gantries from 
the lifting bogie, by two or three turns of a wheel on the 
bogie. One man with this bogie can hft and convey from 
the briquette machine to the drying gantries 10,000 briquettes 
in ten hours. 

Pressed Peat. — The great objection to peat fuel in its 
natural state is its bulkiness. To obviate this, pressing of 




Fig. 43.— Todd's Peat Fresa. 

the blocks has been much resorted to. This method was 
flrst tried about the year 1821 by a Saxon gentleman named 
Pernitzsch, who subjected the wet peat blocks to a heavy- 
pressure. 

The next attempt we find was made by Mr Walter Todd, 
of Longhope, near Hawick, who in the year 1839 constructed 
a very rude press of timber, illustrated in fig. 43. This 
machine consisted of two pieces of wood, C and D, at a 
distance of about two inches from one another, which were 
merged into the plank A B, at the end A and at right angles 
to AB. Between the uprights C and D was inserted a 
strong beam E F, 12 inches long, and secured by means of 
■( iron bolt passing through the uprights, which latter was 
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provided with a. numtet of holea to admit of raising and 
depressing the beam EF at pleasure. 

Two boxes, one made ot wood and the other of sheet 
iron, were employed. The wooden box was about 12 inches 
long, i inches broad, and 4 inches deep; the sheet-iron box 
was 14 inches long, SJ inches broiid, and 3J inches deep. 
The boxes were provided with lids which jiist fitted them, 
about three inches in thickness, and heavy enough to sink 
into the boxes. 

Each box was alternately filled with peat newly dug, the 
lids adjusted, and the box placed in the machine at the 
point G. The man stood at the end oi the lever, and as the 
box was placed in the machine he bent his whole strength 
and weight upon the end of the beam, and by this means a 
great pressure was instantly applied to the box by a single 
effort. Two women 0lled and removed the boxes. By this 
method a man and three women could compress about eight 
cartloads in a day ; one man digging and the women throw- 
ing out the peat to keep this process in full operation. The 
peats when taken from the machine were piled like small 
stacks of bricks, but so arranged as to admit a free circula- 
tion of air. 

About this time Mr Slight, Curator to the Highland and 
Agricultural Society of Scotland, introduced before the 
Society a machine for compressing peat. It was illustrated 
and described in the Society's Transadions, vol. xi. p. 458, 
from which we have, by kind permission, extracted the 
following account : — 

For the purpose of compressing peat-moss for fuel, Mr 
Slight's objects were of a twofold nature — that of constituting 
it into a species of manufacture for the supply of fuel for 
towns, factories, and other like purposes ; and secondly, for 
the supply of local or home consumption only, among cottages 
and families resident in the peat district. For fulfilling the 
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object of the former, machines of great power, and 
portionately great expense, may be required. In the latter 
case, machines o£ simple construction are to be recommended, 
as they are not liable to get out of order, and their cost 
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small, yet capable of pressing the peat as perfectly as the 
other machine. 

Mr Slight's machine is shown in elevation, fig. 44, and 

front-end view, fig. 45. This machine was intended to follow 

t.hfl cutting of the moss, and was therefore mounted on four 

1 wheels. The carriage A, which was made of timber, 
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ran on the wheels B. The leading principle of its action was 
that of the bent lever. The long arm of the lever, when 
acted upon by a wiper, worked by a spur wheel and pinion, 
gave the required pressure. The second or upper bent arm 
of the lever was added, not ^ ^ 

as a means of increasing the 
power, but for the purpose of 
facilitating the operation. C 
and C were two upright 
frames of cast iron, supported 
by braces D, and completing 
the framework, E is the long 
arm of the lever ; F F the 
heads to which are joined the t 
two connecting Hnks G and G ; 
H and H are two crosa-heads, 
jointed to the links G and 
G, the lower cross-heads being 
movable on the guides J and 
J, and the upper ones on the 
guides K and K, and both 
working in a vertical direc- 
tion. L and I> are two side- 
rods of malleable iron, attached 
at the top to the upper croaa- 
head and at the bottom by an 
adjusting screw to the movable 
table M, which latter carries 
the peat moulds N and N. 
To the lower cross-beads are attached the pistons and 
of the mould boxes. By this arrangement of parts it is 
easily seen that, when the arm of the lever is lifted and 
brought towards a horizontal position, the heads of the 
lever are thereby brought into a vertical line, and their 
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progress has the effect, by meana of the connecting links G 
and G, of raising the upper croas-head and the table, and 
of depressing the lower croas-head with its pistons O and O 
until the latter are brought within the moulds and the 
required pressure produced. The fall of the end of the lever 
reverses the motions, separating the pistons from the moulds 
to an extent sufficient to admit a charge of moss being 
thrown in from a shovel, when a repetition of the motion 
already described gives effect to the next compression. In 
order to increase the power of the machine, the spur wheel 
P, keyed on the shaft R, is introduced. The wheel is 
actuated by the pinion S, keyed on the shaft T. On the 
shaft E is also keyed the wiper V, provided at the end with 
a friction roller. The wiper during one-quarter of each 
revolution operates in raising the lever to the horizontal line, 
thereby giving the pressure ; during the next one-quarter of 
the revolution it allows the lever to fall, separating the 
pistons and moulds, and in this position they remain during 
the remaining half of the revolution, thus leaving one-half of 
the time spent in eacli revolution of the wheel for the 
purpose of removing the compressed peat and refilling the 
moulds. For the greater facility of removing the peats from 
the moulds, the latter are furnished with false bottoms, 
which are attached to the rods V, These rods move verti- 
cally through guides, and are lifted by the lever W, which is 
acted upon by a stud in the side of the spur wheel. The 
lever W turns upon the fulcrum X, and to it are attached 
the opposite arms of tlie lever, to suit slots in the rods V 
and V. When the compression has been made, and the lever 
W properly adjusted, it begins to act when the wiper has 
moved a little way past the centi-e, and goes on until the 
movable bottoms are raised as high as the top of the moulds. 
One of the attendants then removes the peats with a shovel. 
and the continued progress of the wheel allows the lever to 
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fall off the Btud, when the bottoms fall back into their 
natural position to receive another charge of moss. 

Shortly after Mr Slight's machine was brought before the 
pubUc, Lord Willoughby D'Eresby invented a machine for 
compreaaing wet peat aa it came from the bog. It is illus- 
trated in isometrical perspective, fig. 46. It is composed of 
a bottom frame A A and two uprights B B, with a cross 
bar at top, all being made of timber, and two wroiight-iron 
stays C and 0, to support the uprights. Upon the two up- 
rights is bolted the mould D, formed of two cast-iron plates, 
placed one on each aide of the frame. The plates of the 
mould are perforated with very narrow vertical grooves or 
alita, one-half inch apart, and so narrow as to retain the 
m06s, while they allow the expressed water to escape. Their 
width is about ^. of an inch, widening into vertical channels, 
opening outwards only at top and bottom, though in the 
illustration they are, for the sake of clearness, shown aa open 
throughout their whole length. A cast-iron plate ia fitted 
to slide backwards and forwards in the slot E, and forms the 
bottom of the mould. It is moved by means of the levers V, 
jointed at their ends and to the sliding bottom by shackle 
joints. G and G is a movable frame composed of two racks, 
connected at top and bottom by the bars G and G. The 
lowermost of these bars is fitted to slide accurately, but 
easily, into the mould, the racks being acted upon by two 
pinions upon the horizontal spindle H, which is turned by 
means of the spokes on the wheel J. The rod passing 
through the upper bar of the frame G, with its shifting nut 
at bottom, serves to regulate the extent, in depth, to which 
the peat is to be compressed by stopping the upper bar of 
the sliding frame when it has made the desired descent. The 
process of working is as follows ; — The moss ia cut with a 
proper spade into blocks adapted to the size of the mould, 
into which they are thvowu one at a time ; while the wheel 
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the sliding bottom ia withdrawn, and the peat falls out ready 
for removal to the drying shed. As soon aa the peat ia 
discharged, the sliding bottom ia returned to its place, the 
sliding frame raised, the mould charged with another block 
of moss, and the operation repeated. 

At this stage of the manufacture of peat fuel, hydraulic 
proceasGB were tried, and a company was formed for the 
purpose. The machinery consisted of a four horse-power 
engine, four hydraulic presses, having rams 6 inches in 
diameter, with appropriate moulds, eacli capable of pressing 
three blocks of peat, 2 feet square by 3 inches thick, at each 
stroke ; and a pair of heavy edge-runners for tritiirating the 
turf previous to compression. 

Mr Linniug adopted a somewhat similar method, for which 
he seem'ed a patent. The bog intended to be worked for the 
season was first drained by making ditches through it, to 
allow as much of the free water aa poasible to flow away. 
Next the turf was ciit by an ordinary spade, thrown into a 
mill, and, after passing through it, was removed in wheel- 
barrows to the next operation. This consisted in filling 
wooden moulds with the triturated peat in the same manner 
as clay ia placed in the mould when hand-made bricks are 
produced. From the moulding table the blocks of peat were 
laid out on the surface of the bog to consolidate. In two or 
three days they were ready to be handled and carried to a 
shed, whore they were spread out on shelves to dry, or to 
a drying-house, artificially heated by meana of flues, and fired 
by peat fuel. In a few days more the peats were ready for 
use. It was estimated that the cost of production of this 
peat fuel was approximately 5s. per ton. 

This peat fuel was tried in the firebox of a locomotive 
engine, with its train, on the Glasgow and Garnkirk Railway. 
The distance travelled was eight miles ; and the consumption 
of peat on the whole journey was just double the weight of 
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this is accompliahed by means of a striker gear, under which 
the mould boxes have to pass at the point where the 
briquettes have to be ejected from the mould boxes, and 
the crosa-head fixed to the spindle comea in contact with the 
striker gear which depresses the spindle and plunger and 
pushes out the briquettes on to the palette boards travelling 
beneath. The filled palettes travel along from under the 
machine and are lifted off and stacked on bogies ready to 
go into the dryer. These machines will turn out 6000 wet 
briquettes 6x6x4 per hour. 

Dryer. — The drying, which is the most important opera- 
tion of all, is done in Lennox's patent dryer with super- 
heated moist air. This dryer can be worked at any desired 
temperature necessary for the operation, and can be run to 
dry the peat quickly or slowly as required. It consists of 
two drying chambers of suitable height, width, and length, 
into which the bogiea full of wet peat or briquettes are run, 
The floor is fitted with grating over an endless flue or duct, 
and at the end of this flue ia fitted a apecial patent heater, 
and at the other end is a fan, by means of which the air is 
circulated continuously through the heater and through the 
wet peat. Aa it takes up the moisture from the wet 
peat, this moist air in passing through the heater is 
turned into steam, and by the outlet and inlet valves and 
pass^es the steaic can be let out and fresh air admitted 
into the chambers. 

This dryer can be regulated to work at any desired tem- 
perature according to the nature of the material to be dried 
and the rapidity at which it has to be dried. 

Fig. 39 shows the digging of the peat in the moss ; fig. 40 
illustrates a stack of empty palettes for air-drying the peat ; 
fig. 41 is a view showing the patent lifting bogie, also wet 
peat lying ready to go on to elevator to squeezer ; fig. 42 
shows the extensive air-drying gantries. 



Air-dri/ing.^-\n this system the stacks of palettes are 
put out on the gantries and dry rapidly, as shown in fig. 42, 
where thousands can be stacked for drying on a sniall area 
of ground. 

They are conveyed to the drying gantries on the Lennox 
patent bc^e, and dropped on to the drying gantries from 
the lifting bogie, by two or three turns of a wheel on the 
bogie. One man with this bogie can lift and convey from 
the briquette machine to the drying gantries 10,000 briquettes 
in ten hours. 

Pressed Peat. — The great objection to peat fuel in its 
natural state is its bulkiness. To obviate this, pressing of 
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the blocks has been much resorted to. This method was 
first tried about the year 1321 by a Saxon gentleman named 
PernitEsch, who subjected the wet peat blocks to a heavy 
pressure. 

The next attempt we find was made hy Mr Walter Todd, 
of Longhope, near Hawick, who in the year 1839 constructed 
a very rude press ot timber, illustrated in fig. 43. This 
machine consisted of two pieces of wood, C and D, at a 
distance of alwul two inches from one another, which were 
m«rged into the plank A B, at the end A and at right angles 
B. Ik'tween the uprights C and D was inserted s 
heaui E F, 12 inches long, and secured by means of 
bolt (wissing through the uprights, which latter was 
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provided with a number of holes to admit of raising and 
depressiDg the beam E F at pleasure. 

Two boxea, one made of wood and the other of sheet 
iron, were employed. The wooden box was about 12 inches 
long, 4 inches broad, and 4 inches deep ; the sheet-iron box 
was 14 inches long, 3J inches broad, and 3^ inches deep. 
The boxes were provided with lids which just fitted them, 
about three inches in thickness, and heavy enough to sink 
into the boxes. 

Each box was alternately filled with peat newly dug, the 
lids adjusted, and the box placed in the machine at the 
point G. The man stood at the end of the lever, and as the 
box was placed in the machine he bent his whole strength 
and weight upon the end of the beam, and by this means a 
great pressure was instantly applied to the box by a single 
effort. Two women filled and removed the boxes. By tliis 
method a man and three women could compress about eight 
cartloads in a day ; one man digging and the women throw- 
ing out the peat to keep this process in full operation. The 
peats when taken from the machine were piled like small 
stacks of bricks, but so arranged as to admit a free circula- 
tion of air. 

About this time Mr Slight, Curator to the Highland and 
Agricultural Society of Scotland, introduced before the 
Society a machine for compressing peat. It was illustrated 
and described in the Society's Transactions, vol. xi. p. 458, 
from which wo have, by kind permission, extracted the 
following account : — 

For the purpose of compressing peat-moss for fuel, Mr 
Slight's objects were of a twofold nature — that of constituting 
it into a species of manufacture for the supply of fuel for 
towns, factories, and other like purposes ; and secondly, for 
the supply of local or home consumption only, among cottages 
and families resident in the peat district. For fu lfil ling the 



object of the former, mafihinea of great power, and pro- 
portionately great expetiBe, may be required. In the latter 
case, machines of simple conatructioD are to be recommended, 
aa they are not liable to get out of order, and their cost is 
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small, yet capable of pressing the peat aa perfectly as the 
other machine. 

Mr Slight's machine is shown in elevation, fig. 44, and 
front-end view, fig. 45. This machine was intended to follow 
the cutting of the moss, and was therefore mounted on four 
small wheels. The carriage A, which was made of timber, 
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ran on the wheels B. The leading principle of its action was 
that of the bent lever. The long arm of the lever, when 
acted upon by a wiper, worked by a spur wheel and pinion, 
gave the required pressure. The second or upper bent arm 
of the lever was added, not ^ ^ 

as a means of increasing the 
power, but for the purpose of 
facilitating the operation. C 
and C were two upright 
frames of cast iron, supported 
by braces D, and completing 
the framework. E is the long 
arm of the lever ; F F the 
heads to which are joined the L 
two connecting links G and G ; 
H and H are two cross-heads, 
jointed to the links G and 
G, the lower cross-heads being 
movable on the guides J and 
J, and the upper ones on the 
guides K and K, and both 
working in a vertical direc- 
tion. L and L are two side- 
rods of malleable iron, attached 
at the top to the upper cross- 
head and at the bottom by an 
adjusting screw to the movable 
table M, which latter carries 
the peat moulds N and N. 
To the lower cross-heads are attached the pistons O and 
of the mould boxes. By this arrangement of parts it ie 
easily seen that, when the arm of the lever is lifted and 
brought towards a horizontal position, the heads of the 
lever are thereby brought into a vertical line, and th^ 




92 PEAT. 

progress has the effect, by means of the connecting links G 
and G, o£ raising the upper cross-head and the table, and 
of depressing the lower crosa-head with its pistons and 
until the latter are brought within the moulds and the 
roquired pressure produced. The fall of the end of the lever 
reverses the motions, separating the pistons from the moulds 
to an extent sufficient to admit a charge of moss being 
thrown in from a shovel, when a repetition of the motion 
already described gives effect to the next compression. In 
order to increase the power of the machine, the spur wheel 
P, keyed on the shaft E, is introduced. The wheel is 
actuated by the pinion S, keyed on the shaft T, On the 
shaft K is also keyed the wiper V, provided at the end with 
a friction roller. The wiper during one-quarter of each 
revolution operates in raising the lever to the horizontal line, 
thereby giving the pressure ; during the next one-quarter of 
the revolution it allows the lever to fall, separating the 
pistons and moulds, and in this position they remain during 
the remaining half of the revolution, thus leaving one-half of 
the time spent in each revolution of the wheel for the 
purpose of removing the compressed peat and refilling the 
moulds. For the greater facility of removing the peats from 
the moulds, the lattor are furnished with false bottoms, 
which are attached to the rods V. These rods move verti- 
cally through guides, and are lifted by the lever W, which is 
acted upon by a stud in the side of the spur wheel. The 
lever W turns upon the fulcrum X, and to it are attached 
the opposite arms of the lever, to suit slots in the rods V 
and V. When the compression has been made, and the lever 
W properly adjusted, it begins to act when the wiper has 
moved a little way past the centre, and goes on until the 
movable bottoms are raised as high as the top of the moulds. 
One of the attendants then removes the peats with a shovel, 
' the continued progress of the wheel allows the lever to 
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fall off the atud, when the bottoms fall back into their 
natural position to receive another charge of mosB. 

Shortly after Mr Slight's machine was brought before the 
public, Lord Willoughby D'Eresby invented a machine for 
compressing wet peat as it came from the bog. It is illus- 
trated in isometrical perspective, fig. 46. It is composed of 
a bottom frame A A and two uprights B B, with a cross 
bar at top, all being made of timber, and two wrought-iron 
stays C and 0, to support the uprights. Upon the two up- 
rights is bolted the mould D, formed of two cast-iron plates, 
placed one on each side of the frame. The plates of the 
mould are perforated with very narrow vertical gi'ooves or 
alits, one-half inch apart, and so narrow as to retain the 
moss, while they allow the expressed water to escape. Their 
width is about -j^j of an inch, widening into vertical channels, 
opening outwards only at top and bottom, though in the 
illustration they are, for the sake of clearness, shown as open 
throughout their whole length. A cast-iron plate is fitted 
to slide backwards and forwards in the slot E, and forms the 
bottom of the mould. It is moved by means of the levers F, 
jointed at their ends and to the sliding bottom by shackle 
joints. G and G is a movable frame composed of two racks, 
connected at top and bottom by the bars G- and G. The 
lowermost of these bars is fitted to slide accurately, but 
easily, into the mould, the racks being acted upon by two 
pinions upon the horizontal spindle H, which is turned by 
means of the spokes on the wheel J. The rod passing 
through the upper bar of the frame G, with its shifting nut 
at bottom, serves to regulate the extent, in depth, to which 
the peat is to be compressed by stopping the upper bar ot 
the sliding frame when it has made the desired descent. The 
process of working is as follows : — The moss is cut with a 
proper spade into blocks adapted to the size of the mould, 
into which they are thrown one at a time ; while the wheel 



in toriung roimd brings down the sliding frame, until its 
lower bar presses on tlie contents of the mould. The surplus 
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the sliding bottom ia withdrawn, and the peat falls out ready 
for removal to the drying shed. As soon aa the peat is 
discharged, the sUding bottom is returned to its place, the 
sliding frame raised, the mould charged with another block 
of moss, and the operation repeated. 

At this stage of the manufacture of peat fuel, hydraulic 
processes were tried, and a company was formed for the 
purpose. The machinery consisted of a four horse-power 
engine, four hydraulic presses, having rams 6 inches in 
diameter, with appropriate moulds, each capable of pressing 
three blocks of peat, 2 feet square by 3 inches thick, at each 
stroke ; and a pair of heavy edge-runners for triturating the 
turf previous to compression. 

Mr Linning adopted a somewhat similar method, for which 
he secured a patent. The bog intended to be worked for the 
season was first drained by making ditches through it, to 
allow aa much of the free water as possible to tlow away. 
Next the turf was cut by an ordinary spade, thrown into a 
mill, and, after passing through it, was removed in wheel- 
barrows to the next operation. This consisted in filling 
wooden moulds with the triturated peat in the same manner 
aa clay is placed in the mould when hand-made bricks are 
produced. From the moulding table the blocks of peat were 
laid out on the surface of the bog to consolidate. In two or 
three days they were ready to be handled and carried to a 
shed, whore they were spread out on shelves to dry, or to 
a drying-house, artificially heated by means of flues, and fired 
by peat fuel. In a few days more the peats were ready for 
use. It was estimated that the cost of production of this 
peat fuel was approximately 5s. per ton. 

This peat fuel was tried in the firebox of a locomotive 
engine, with its train, on the Glasgow and Garnkirk Railway. 
The distance travelled was eight miles ; and the consumption 
of peat on the whole journey was just double the weight of 
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this is accomplished by means of a striker gear, under which 
the mould boxes have to pass at the point where the 
briquettes have to be ejected from the mould boxes, and 
the cross-head fixed to the spindle comes in contact with the 
striker gear which depresses the spindle and plunger and 
pushes out the briquettes on to the palette boards travelling 
beneath. The filled palettes travel along from under the 
machine and are lifted o£f and stacked on bogies ready to 
go into the dryer. These machines will turn out 6000 wet 
briquettes 6x6x4 per hour. 

Dryer. — The drying, which is the most important opera- 
tion of all, is done in Lennox's patent dryer with super- 
heated moist air. Tliis dryer can be worked at any desired 
temperature necessary for the operation, and can be run to 
dry the peat quickly or slowly as required. It consists o£ 
two drying chambers of suitable height, width, and length, 
into which the bogies full of wet peat or briquettes are run. 
The Boor is fitted with grating over an endless flue or duct, 
and at the end of this flue is fitted a special patent heater, 
and at the other end is a fan, by means of which the air is 
circulated continuously through the heater and through the 
wet peat. As it takes up the moisture from the wet 
peat, this moist air in passing through the heater is 
turned into steam, and by the outlet and inlet valves and 
passages the steam can be let out and fresh air admitted 
into the chambers. 

This dryer can be regulated to work at any desired tem- 
perature according to the nature of the material to be dried 
and the rapidity at which it has to be dried. 

Fig. 39 shows the digging of the peat in the moss ; fig. 40 
illustrates a stack of empty palettes for air-drying the peat ; 
fig. 41 is a view showing the patent lifting bogie, also wet 
peat lying ready to go on to elevator to squeezer ; fig. 42 
shows the extensive air -drying gantries. 
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^M Air-drying.— in thia syateni tbe stacks of palettes are 
^P put out on the gantries and dry rapidly, as Bhown in fig. 42, 
where thousands can be stacked for drying on a small area 
of ground. 

They are conveyed to the drying gantries on the Lennox 
patent bogie, and dropped on to the drying gantries from 
the lifting bogie, by two or three turns of a wheel on the 
bc^e. One man with this bogie can liit and convey from 
the briquette machine to the drying gantries 10,000 briquettes 
in ten hours. 

Pressed Peat. — The great objection to peat fuel in its 
natural state is its bulkiness. To obviate thia, pressing of 
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Fig. 43,— Todd's Peat Press, 

the blocks has been much resorted ta This method was 
first tried about the year 1821 by a Saxon gentleman named 
Pernitzsch, who subjected the wet peat blocks to a heavy 
pressure, 

The next attempt we find was made by Mr Walter Todd, 
of Longhope, near Hawick, who in the year 1839 constructed 
R very rude press of timber, illustrated in fig. 43. This 
machine consisted of two pieces of wood, C and D, at a 
distance of about two inches from one another, which were 
molded into the plank A B, at the end A and at right angles 
to AB. Between Uie npri<^hts C and D was inserted a 
atntDK beam EF, 12 inches long, and secured by means of 
■bolt passing through the uprights, which Utter was 





PEAT FDEL MANUFACTURE. 89 

provided with a number of holes to admit of raising and 
depressing the beam EF at pleasure. 

Two boxes, one made of wood and the other of sheet 
iron, were employed. The wooden box was about 12 inches 
long, 4 inches broad, and 4 inches deep; the sheet-iron box 
was 14 inches long, 3J inches broad, and 3J inches deep. 
The boxes were provided with lids which just fitted them, 
about three inches in thickness, and heavy enough to sink 
into the boxes. 

Each box was alternately filled with peat newly dug, the 
lids adjusted, and the box placed in the machine at the 
point G. The man stood at the end of the lever, and as the 
box was placed in the machine he bent his whole strength 
and weight upon the end of the beam, and by this means a 
great pressure was instantly applied to the box by a single 
effort. Two women filled and removed the boxes. By this 
method a man and three women could compress about eight 
cartloads in a day ; one man digging and the women throw- 
ing out the peat to keep this process in full operation. The 
peats when taken from the machine were piled like small 
stacks of bricks, but so arranged as to admit a free circula- 
tion of air. 

About this time Mr Slight, Curator to the Highland and 
Agricultural Society of Scotland, introduced before the 
Society a machine for compressing peat. It was illustrated 
and described in the Society's Transactions, vol. xi. p. ■ 
from which we have, by kind permission, extracted the 
following account : — 

For the purpose of compressing peat-moss for fuel, Mr 
Slight's objects were of a twofold nature — that of constituting 
it into a species of manufacture for the supply of fuel for 
towns, factories, and other like purposes; and secondly, for 
the supply of local or home consumption only, among eott 
and families resident in the peat district. For fulfilling the 
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ran on the wheels B. The leading principle of its action was 
that of the bent lever. The long arm of the lever, when 
acted upon by a wiper, worked by a spur wheel and pinion, 
gave the required pressure. The second or upper bent arm 
of the lever was added, not ^ ^ 

as a means of increasing the 
power, but for the purpose of 
facilitating the operation. C 
and C were two upright 
frames of cast iron, supported 
by braces U, and completing 
the framework. E is the long 
arm of the lever ; F F the 
heads to which are joined the L 
two connecting links G and G ; 
H and H are two cross-heads, 
jointed to the links G and 
G, the lower crosa-heada being 
movable on the guides J and 
J, and the upper ones on the 
guides K and K, and both 
working in a vertical direc- 
tion. L and L are two side- 
rods of malleable iron, attached 
at the top to the upper cross- 
head and at the bottom by an 
adjusting screw to the movable 
table M, which latter carries 
the peat moulds N and N. 
To the lower cross-beads are attached the pistons and 
of the mould boxes. By this arrangement of parts it is 
easily seen that, when the arm of the lever is lifted and 
brought towards a horizontal position, the heads of the 
lever are thereby brought into a vertical line, and their 




fi-om which tliey are deflected by means of a scraper on to 
a l>eit conveyor M, which carries them into the stores. 

All the diPTerent niaehines are "])erateii by separate electric 




stors. N is tlie steam boiler ; 0, the engine ior working 
dynamo P ; K ia the switchboard. A pump for 
''giig the water extracted from the peat ia provided 
"t in wliieh the second Iiydro-eliminator ia fixed. 
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fall off the stud, when the bottoms fall back into their 
natural position to receive another charge of mos3. 

Shortly after Mr Slight's machine was brought before the 
public, Lord Willoughby D'Eresby invented a machine for 
compreaaing wet peat aa it came from the bog. It ia illus- 
trated in iaometrical perspective, fig. 46, It is composed of 
a bottom frame A A and two uprights E B, with a eroas 
bar at top, all being made of timber, and two wrought-iron 
stays C and 0, to support the uprights. Upon the two up- 
rights is bolted the mould D, formed of two cast-iron platea, 
placed one on each side of the frame. The plates of the 
mould are perforated with very narrow vertical gi'ooves or 
alits, one-half inch apart, and so narrow as to retain the 
moss, while they allow the expressed water to escape. Their 
width ia about -jV of an inch, widening into vertical ciiannels, 
opening outwards only at top and bottom, though in the 
illuatration they are, for the aake of clearness, shown as open 
throughout their whole length. A cast-iron plate is fitted 
to slide backwards and forwards in the slot E, and forms the 
bottom of the mould. It ia moved by nieana of the levers F, 
jointed at their ends and to the sliding bottom by shackle 
joints. G and G is a movable frame composed of two racks, 
connected at top and bottom by the bara G and G. The 
lowermost of theae bars is fitted to slide accurately, but 
easily, into the mould, the racks being acted upon by two 
pinions upon the horizontal spindle H, which is turned by 
means of the spokes on the wheel J. The rod passing 
through the upper bar of the frame G, with its shifting nut 
at bottoDi, serves to regulate the extent, in depth, to which 
the peat is to be compressed by stopping the upper bar of 
the sliding frame when it has made the desired descent. The 
process of working is as follows: — The moss is cut with a 
proper spade into blocks adapted to the size of the mould, 
into which they are thrown one at a time ; while the wheel 
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:ti ;urain^ r-Tua-i rrt^:^ drwn the sliding frame, uDtil its 
lc*er .'*:: ;jp-ise} .c 'z>i j-;r.:er.:s of ihe mould. The surplus 
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^W *^Mf«7i(\J '>uts «ni^ esfwpes ihivi^ the slots of 
I, \VV« i^^tiive^an hie berassfficKnll;' exerted. 
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the Bliding bottom is withdrawn, and the peat falls out ready 
for removal to the drying shed. Ab soon as the peat is 
discharged, the sliding bottom is returned to its place, the 
sliding frame raised, the mould charged with another block 
of moss, and the operation repeated. 

At this stage of the manufacture of peat fuel, hydraulic 
processes were tried, and a company was formed for the 
purpose. The machinery consisted of a four horse-power 
engine, four hydraulic presses, having rams 6 inches in 
diameter, with appropriate moulds, each capable of pressing 
three blocks of peat, 2 feet square by 3 inches thick, at each 
stroke ; and a pair of heavy edge-runners for triturating the 
turf previous to compression. 

Mr Linning adopted a somewhat similar method, for which 
he secured a patent. The bog intended to be worked for the 
season was first drained by making ditches through it, to 
allow as much of the free water as possible to How away. 
Next the turf was cut by an ordinary spade, thrown into a 
mill, and, after passing through it, was removed in wheel- 
barrows to the next operation. This consisted in filling 
wooden moulds with the triturated peat in the same manner 
as clay is placed in the mould when hand-made bricks are 
produced. From the moulding table the blocks of peat were 
laid out on the surface of the bog to consolidate. In two or 
three days they were ready to he handled and carried to a 
shed, whore they were spread out on shelves to dry, or to 
a drying-house, artificially heated by means ot flues, and fired 
by peat fuel. In a few days more the peats were ready tor 
use. It was estimated that the cost of production of this 
peat fuel was approximately 5s. per ton. 

This peat fuel was tried in the firebox of a locomotive 
engine, with its train, on the Glasgow and Garnkirk Hallway, 
The distance travelled was eight miles ; and the consumption 
of peat on the whole journey was just double the weight of 
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this ia accompliahed by means of a strLker gear, under which 
the mould boxes have to pass at the point where the 
briquettes iiave to be ejected from tlie mould boxes, and 
the cross-head fixed to the spindle comes in contact with the 
striker gear which depresses the spindle and plunger and 
pushes out the briquettes on to the palette boards travelling 
beneath. The filled palettes travel along from under the 
machine and are lifted off and stacked on bogies ready to 
go into the dryer. These machines will turn out 6000 wet 
briquettes 6x6x4 per hour. 

Brytr. — The drying, which is the most important opera- 
tion of all, is done in Lennox's patent dryer with super- 
heated moist air. This dryer can be worked at any desired 
temperature necessary for the operation, and can be run to 
dry the peat quickly or slowly as required. It consists of 
two drying chambers of suitable height, width, and length, 
into which the bogies full of wet peat or briquettes are run. 
The floor is fitted with grating over an endless flue or duct, 
and at the end of this flue is fitted a special patent heater, 
and at the other end is a fan, by means of which the air ia 
circidated continuously through the heater and through the 
wet peat. As it takes up the moisture from the wet 
peat, this moist air in passing through the heater is 
turned into steam, and by the outlet and inlet valves and 
passages the steam can be let out and fresh air admitted 
into the chambers. 

This dryer can be regulated to work at any desired tem- 
perature according to the nature of the material to be dried 
and the rapidity at which it has to be dried. 

Fig. 39 shows the digging of the peat in the mosa ; fig, 40 
illustrates a stack of empty palettes for air-drying the peat ; 
fig. 41 is a view showing the patent lifting bogie, also wet 
peat lying ready to go on to elevator to squeezer ; fig. 42 
shows the extensive air -drying gantries. 
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^m Air-drying. — In this ayatem the atacks of palettes are 
^P put out on the gantriea and dry rapidly, aa shown in fig. 42, 
^1 where thousands can be stacked for drying on a small area 
^B of ground. 

^P They are conveyed to the drying gantriea on the Lennox 
patent bogie, and dropped on to the drying gantries from 
the lifting bogie, by two or three turns of a wheel on the 
bogie. One man with this bogie can lift and convey from 
the briquette machine to the drying gantriea 10,000 briquettea 
in ten houre. 

Pressed Peat.^The great objection to peat fuel in its 
natural state is its bulkineaa. To obviate this, pressing of 




Fig. i3.— Todd's Peat Presa. 

the blocks has been much resorted to. This method was 
first tried about the year 1821 by a Saxon gentleman named 
FernitzBch, who subjected the wet peat blocks to a heavy 
pressure. 

The next attempt we find waa made by Mr Walter Todd, 
of Longhope, near Hawick, who in the year 1839 constructed 
a very rude press of timber, illustrated in fig. 43. This 
machine consisted of two pieces of wood, C and D, at a 
distauce of about two inches from one another, which were 
merged into the plank A B, at the end A and at right angles 
to A B. Between the uprights C and D waa inserted a 
strong beam EF, 12 inches long, and secured by means of 
an iron bolt passing through the uprights, which latter was 
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provided with a number of holes to admit of raising and 
depressing the beam E F at pleasure. 

Two boxes, one made of wood and the other of sheet 
iron, were employed. The wooden box was about 12 inches 
long, 4 inches broad, and 4 inches deep; the ahect-iron box 
was 14 inches long, 3J inches broad, and 3J inches deep. 
The boxes were provided with lids which just fitted them, 
about three inches in thickness, and heavy enough to sink 
into the boxes. 

Each box was alternately filled with peat newly dug, the 
lids adjusted, and the box placed in the machine at the 
point G. The man stood at the end of the lever, and as the 
box was placed in the machine he bent his whole strength 
and weight upon the end of the beam, and by this means a 
great pressure was instantly applied to the box by a single 
effort. Two women filled and removed the boxes. By this 
method a man and three women could compress about eight 
cartloads in a day ; one man digging and the women throw- 
ing out the peat to keep tins process in full operation. The 
peats when taken from the machine were piled like small 
stacks of bricks, but ao arranged as to admit a free circula- 
tion of air. 

About this time Mr Slight, Curator to the Highland and 
Agricultural Society of Scotland, introduced before the 
Society a machine for compressing peat. It was illustrated 
and described in the Society's Transactions, vol. xi. p. 458, 
from which wo have, by kind permission, extracted the 
following account : — 

For the purpose of compressing peat-moss for fuel, Mr 
Slight's objects were of a twofold nature — that of constituting 
it into a species of manufacture for the supply of fuel for 
towns, factories, and other like purposes; and secondly, for 
the supply of local or home consumption only, among cott^es 
and families resident in the peat district. For fulfilling the 
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ran on the wheels B. The leading principle of its action was 
that of the bent lever. The long arm of the lever, when 
acted upon by a wiper, worked by a spur wlieel and pinion, 
gave the required pressure. The second or upper bent arm 
of the lever was added, not 
as a means of increasing the 
power, but for the purpose of 
facilitating the operation. C 
and C were two upright 
frames of cast iron, supported 
by braces D, and completing 
the framework. E is the long 
arm of the lever ; F K the 
heads to which are joined the L 
two connecting links G and G ; 
H and H are two cross-heads, 
jointed to the links G and 
G, the lower eroBS-heads being 
movable on the guides J and 
J, and the upper ones on the 
guides K and K, and both 
working in a vertical direc- 
tion. L and L are two side- 
rods of malleable iron, attached 
at the top to the upper croaa- 
head and at the bottom by an 
adjusting screw to the movable 
table M, which latter carries 
the peat moulds N and N. 
To the lower cross-heads are attached the pistons and 
of the mould boxes. By this arrangement of parts it is 
easily seen that, when the arm of the lever is lifted and 
brought towards a horizontal position, the heads of the 
lever are thereby brought into a vertical line, and their 
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progpeBS has the effect, by means of the connecting links G 
and G, of raising the upper cross-head and the table, and 
of depressing the lower crosa-head with its pistons O and O 
until the latter are brought within the moulds and the 
roquired pressure produced. The tall of the end ot the lever 
reverses the motions, separating the pistons from the moulds 
to an extent sufEicient to admit a charge of mo38 being 
thrown in from a shovel, when a repetition of the motion 
already described gives effect to the next compression. In 
order to increase the power of the machine, the spur wheel 
P, keyed on the shaft E, is introduced. The wheel is 
actuated by the pinion S, keyed on the shaft T. On the 
shaft R is also keyed the wiper V, provided at the end with 
a friction roller. The wiper during one-quarter of each 
revolution operates in raising the lever to the horizontal line, 
thereby giving the pressure ; during the next one-quarter of 
the revolution it allows the lever to tall, separating the 
pistons and moulds, and in this position they remain during 
the remaining half of the revolution, thus leaving one-half of 
the time spent in each revolution of the wheel for the 
purpose of removing the compressed peat and refilling the 
moulds. For the greater facility ot removing the peats from 
the moulds, the latter are furnished with false bottoms, 
which are attached to the rods V. These rods move verti- 
cally through guides, and are lifted by the lever W, which is 
acted upon by a stud in the side of the spur wheel. The 
lever W turns upon the tulcrum X, and to it are attached 
the opposite arms of the lever, to suit slots in the rods V 
and V. When the compression has been made, and the lever 
W properly adjusted, it begins to act when the wiper has 
moved a little way past the centre, and goes on until the 
movable bottoms are raised as high as the top of the moulds. 
One of the attendants then removes the peats with a shovel, 
and the continued progress of the wheel allows the lever to 
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fall off the stud, when the bottoma fall back into their 
natural position to receive another charge of moss. 

Shortly after Mr Slight's machine was brought before the 
public, Lord Willoughby D'Eresby invented a machine for 
compressing wet peat as it came from the bog. It is illus- 
trated in isometrical perspective, fig. 4G. It is composed of 
a bottom frame A A and two uprigjits B B, with a cross 
bar at top, all being made of timber, and two wrought-iron 
stays C and C, to support the uprights. Upon the two up- 
r^hts is bolted the mould D, formed of two cast-iron plates, 
placed one on each side of the frame. The plates of the 
mould are perforated with very narrow vertical grooves or 
slits, one-halt inch apart, and so narrow as to retain the 
moss, while they allow the expressed water to escape. Their 
width is about ^^ of an inch, widening into vertical channels, 
opening outwards only at top and bottom, though in the 
illustration they are, for the sake of clearnees, shown as open 
throughout their whole length. A cast-iron plate is fitted 
to slide backwards and forwards in the slot E, and forms the 
bottom of the mould. It is moved by means of the levers F, 
jointed at their ends and to the sliding bottom by shackle 
joints. G and G- is a movable frame composed of two racks, 
connected at top and bottom by the bars G and G, The 
lowermost of these bars is fitted to slide accurately, but 
easily, into the mould, the racks being acted upon by two 
pinions upon the horizontal spindle H, which is turned by 
means of the spokes on the wheel J. The rod passing 
through the upper bar of the frame G, with its shifting nut 
at bottom, serves to regulate the extent, in depth, to which 
the peat is to be compressed by stopping the upper bar of 
the sliding frame when it has made the desired descent. The 
process of working is as follows i — Tlie moss is cut with a 
proper spade into blocks adapted to the size of the mould, 
into which they are thrown one at a time; while the wheel 
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ffia, 40. — [ifinl WilluuKliby O'liitmby's Poat-compreasing Machine 
- Uoniutiical Perajiectiva View, 

water is thus atiuoezed out, and eaciipes through the slots of 
(It* mould. Whoo tlia pressure has beea sufficiently exerted, 
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the sliding bottom is withdrawn, and the peat falls out ready 
for removal to the drying shed. As soon as the peat is 
discharged, the sliding bottom is returned to its place, the 
sliding frame raised, the mould chained with another block 
ot moss, and the operation repeated. 

At this stage of the manufacture of peat fuel, hydraulic 
processes were tried, and a. company was formed for the 
purpose. The machinery consisted of a four horae-power 
engine, four hydraulic presses, having rams 6 inches in 
diameter, with appropriate moulds, each capable of pressing 
three blocks of peat, 2 foet square by 3 inches thick, at each 
stroke ; and a pair ot heavy eiige-runners for triturating the 
turf previous to compression. 

Mr Linning adopted a somewhat similar method, for which 
he secured a patent. The bog intended to be worked for the 
season was first drained by making ditches through it, to 
allow as much of the free water as possible to How away. 
Next the turf was cut by an ordinary spade, thrown into a 
mill, and, after passing through it, was removed in wheel- 
barrows to the next operation. This consisted in filling 
wooden moulds with the triturated peat in the same manner 
as clay is placed in the mould when hand-made bricks are 
produced. From the moulding table the blocks of peat were 
laid out on the surface of the bog to consolidate. In two or 
three days they were ready to be handled and carried to a 
shed, where they were spread out on shelves to dry, or to 
a drying-house, artificially heated by means ot flues, and fired 
by peat fuel. In a few days more the peats were ready for 
use. It was estimated that the cost of production of this 
peat fuel was approximately 5s. per ton. 

This peat fuel was tried in the firebox of a locomotive 
engine, with its train, on the Glasgow and Garnkirk Railway. 
The distance travelled was eight miles ; and the consumption 
of peat on the whole journey was just double the weight of 
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this ia accomplished hj means of a striker gear, under which 
the mould boxes have to pass at the point where the 
briquettes have to be ejected from the mould boxes, and 
the cross-head fixed to the spindle comes iu contact with the 
striker gear which depresses the spindle and plunger and 
pushes out the briquettes on to the palette boards travelling 
beneath. The filled palettes travel along from under the 
machine and are lifted off and stacked on bogies ready to 
go into the dryer. These machines will turn out 6000 wet 
briquettes 6x6x4 per hour. 

Dryer. — The drying, which ia the most important opera- 
tion of all, is done in Lennox's patent dryer with super- 
heated moist air. This dryer can bo worked at any desired 
temperature necessary for the operation, and can lie run to 
dry the peat quickly or slowly as required. It consists of 
two drying chambers of suitable height, width, and length, 
into which the bogies full of wet peat or briquettes are run. 
The floor is fitted with grating over an endless flue or duct, 
and at the end of this flue is fitted a special patent heater, 
and at the other end is a fan, by means of which the air is 
circulated continuously through the heater and through the 
wet peat. As it takes up the moisture from the wet 
peat, this moist air in passing through the heater is 
turned into steam, and by the outlet and inlet valves and 
passages the steam can be let out and fresh air admitted 
into the chambers. 

This dryer can be regulated to work at any desired tem- 
perature according to the nature of the material to be dried 
and the rapidity at which it has to be dried. 

Fig. 39 shows the digging of the peat in the moss ; fig. 40 
illustrates a stack of empty palettes for air -drying the peat; 
fig. 41 is a view showing the patent lifting bogie, also wet 
peat lying ready to go on to elevator to squeezer ; fig. 42 
showa the extensive air -drying gantries. 
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Air-dryiiig. — Id this system the stacks of paletteB are 
put out on the gaDtiiea and dry rapidly, as shown in Gg. 43, 
where thousaDds can be stacked for drying on a small area 
of ground. 

They are conveyed to the drying gantries on the Lennox 
patent bogie, and dropped on to the drying gantries from 
the lifting bogie, by two or three turns of a wheeJ on the 
bc^e. One man with tiiis bogie can lift and convey from 
the briquette machine to the drying gantries 10,000 briquettes 
in ten hours. 

Froesed Peat. — The great objection to peat fuel in its 
natural state is its bulkiness. To obviate this, pressing of 
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the blocks has been much resorted ta This metiiod was 
6rst tried about the year 1821 by a Saxon gentleman named 
Peraitzsch, who subjected the wet peat blocks to a heavy 
pressure. 

The next attempt we find was made by Mr Walter Todd, 
of Longhope, near Hawick, who in the year 1839 constructed 
a Tery rude press of timber, illustrated in fig. 43. This 
machine consisted of two pieces of wood, C and D, at a 
distance of about two inches from one another, which were 
merged into the plank A B, at the end A and at right angles 
to A B. Between the uprights C and D was inserted a 
strong lieaiu £F, 12 inches long, and secured by means of 
A boll pftsaing through ^e uprights, which latter was 
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provided with a number of holes to admit of raising and 
depressing the beam E F at pleasure. 

Two boxes, one made ot wood and the other of sheet 
iron, were employed. The wooden box was about 12 inches 
long, 4 inches broad, and 4 inches deep; the sheet-iron box 
was 14 inches long, 3J inches broad, and 3i inches deep. 
The boxes were provided with lids which just fitted them, 
about three inches in thickness, and heavy enough to sink 
into the boxes. 

Each box was alternately filled with peat newly dug, the 
lids adjusted, and the box placed in the machine at the 
point Gr. The man stood at the end of the lever, and as the 
box was placed in the machine he bent his whole strength 
and weight upon the end of the beam, and by this means a 
great pressure was instantly applied to the box by a single 
effort. Two women filled and removed the boxes. By this 
method a man and three women could compress about eight 
cartloads in a day ; one man digging and the women throw- 
ing out the peat to keep this process in full operation. The 
peats when taken from the machine were piled like small 
stacks of bricks, but so arranged as to admit a free circula- 
tion of air. 

About this time Mr Slight, Curator to the Highland and 
Agricultural Society of Scotland, introduced before the 
Society a machine for compi-essing peat. It was illustrated 
and described in the Society's TransadionB, vol. xi. p, 458, 
from which wo have, by kind permission, extracted the 
following account : — 

For the purpose of compressing peat-moss for fuel, Mr 
Slight's objects were of a twofold nature — that of constituting 
it into a species of manufacture for the supply of fuel for 
towns, factories, and other like purposes ; and secondly, for 
the supply of local or home consumption only, among cott^B 
and families resident in the peat district. For fulfilling the 
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object of the former, mai^hines of great power, and pro- 
portionately great expense, may be required. Id the latter 
case, machines of simple construction are to be recommended, 
B they are not liable to get out of order, and their cost is 





^Slighf B Peat Press— Elevation. 

small, yet capable of pressing the peat as perfectly as the 

other machine. 

Mr Slight's machine is shown in elevation, fig. 44, and 
front-end view, fig. 45. This machine was intended to follow 
the cutting of the moss, and was therefore mounted on four 
small wheels. The carriage A, which was made of timber, 
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ran on the wheels B. The leading principle of its action was 
that of the bent lever. The long arm of the lever, when 
acted upon by a wiper, worked by a spur wheel and pinion, 
gave the required pressure. The second or upper bent arm 
of the lever was added, not 
aa a means of increasing the 
power, but for the puipose of 
facilitating the opeiation C 
and C were two upright 
frames of cast iron, suppmted 
by braces D, and completing 
the framework E is the long 
arm of the lever , F F the 
heads to which are jomed the t 
two connecting links G and G ; 
H and H are two cross-heads, 
jointed to the links G and 
G, the lower cross-heads being 
movable on the guides J and 
J, and the upper ones on the 
guides K and K, and both 
working in a vertical direc- 
tion. L and L are two side- 
rods of malleable iron, attached 
at the top to the upper cross- 
head and at the bottom by an 
adjusting screw to the movable 
table M, which latter carries 
the peat moulds N and N. 
To the lower crosa-heada are attached the pistons and 
of the mould boxes. By this arrangement of parts it is 
easily seen that, when the arm of the lever is lifted and 
brought towards a horizontal position, the heads of the 
lever are thereby brought into a vertical line, and their 




TABLE X. 

Wood charcoal ...... 76 parts. 

Guslcoke 68 „ 

Cliacrei] i>eat . . . . . 63 ,, 

BitmuinuUB coal . , . . 60 ,, 

Charred wood . . . . . . 39 „ 

Drywo'id 



Wood w 






25 to 30 
. 27 



]3uriiig a teat of peat fuel as against coal at Horwich, in 
Lancashire, under a steam boiler, the following results were ' 
arrived at. The test was carried out on two consecutive 
days, the fire having been raked out the night previous to the 
experiments ; — 

Coal got up ateam to 10 Iha. pressure in two hours twenty- 
five minutes, and to 25 lbs, pressure in three hours. Peat i 
fuel got up steam to 10 lbs. in one hour ten minutes, and to 
25 lbs. in one hour thirty-two minutes; 21 cwt. of coal 
maintained steam at 30 lbs. pressure for 9 J hours; whilst ] 
llj cwts. of peat fuel maintained steam at the same presBure 
for eight hours. 

Canadian compressed peat fuel has been tested in locomo- - 
tives with excellent results, showing that the thermal value 
of 100 lbs. is equal to 95'13 Iba of coal. It was also tried at 
the power-house of the Metropolitan Street Railway, Toronto, 
and gave great satisfaction. Tbe heat produced was much 
greater than that of coal, but it was somewhat deficient in 
lasting power. It has, however, the advantages that there 
is no smoke, soot, dust, or clinkers, so that boilers will last 
much longer than if coal was used for generating steam. 

As far back as 1847, peat fuel has been used on the southern 
section of the Bavarian Railway, and has been found both 
good and economical. In looking over the price, as compared i 
with coal, we are likely to be deceived if we do not consider i 
the cost of carrii^ by rail, 
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fall off the stud, when the bottoms (all back into their 
natura! position to receive another charge of moaa. 

Shortly after Mr Slight's machine was brought before the 
public, Lord Willougliby D'Ereaby invented a machine for 
compreasing wet peat as it came from the bog. It ia illus- 
trated in iaometrical perapective, fig. 46. It ia composed of 
a bottom frame A A and two uprights B E, with a croaa 
bar at top, all being made of timber, and two wrought-iron 
stays C and C, to support the uprights. Upon the two up- 
rights is bolted the mould D, formed oE two cast-iron plates, 
placed one on each side of the frame. The plates of the 
mould are perforated with very narrow vertical grooves or 
slits, one-half inch apart, and bo narrow as to retain the 
moBs, while they allow the expressed water to escape. Their 
width is about -j^'j of an inch, widening into vertical channels, 
opening outwards only at top and bottom, though in the 
illustration they are, for the sake of clearness, shown as open 
throughout their whole length. A cast-iron plate is fitted 
to slide backwards and forwards in the slot E, and forma the 
bottom of the mould. It is moved by means of the levera F, 
jointed at their ends and to the sliding bottom by shackle 
joints. G and G is a movable frame composed of two racks, 
connected at top and bottom by the bars G and G. The 
lowermost of these bars is fitted to alide accurately, but 
easily, into the mould, the racks being acted upon by two 
pinions upon the horizontal spindle H, which is turned by 
means of the spokes on the wheel J. The rod passing 
through the upper bar of the frame G, with its shifting nut 
at hottONi, serves to regulate the extent, in deptli, to which 
the peat is to be compressed by stopping the upper bar of 
the sliding frame when it has made the desired descent. The 
process of working is as follows : — The moss is cut with a 
proper spade into blocks adapted to the size of the mOuId, 
into which they are thrown one at a time; while the wheel 
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—Lord Willoaghby D'Ereabj's Peat-ci 
— iBomatrical Perepective View. 

water ie thus squeezed out, and escapes through the slots of 
' ' e mould. When the preesure has been sufficiently exerted, 
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the sliding bottom is withdrawn, and the peat falls out ready 
for removal to the drying shed. As soon as the peat is 
discharged, the sliding bottom is returned to its place, the 
sliding frame raised, the mould charged with another block 
of moss, and the operation repeated. 

At this atage of the manufacture of peat fuel, hydraulic 
proceaaea were tried, and a company was formed for the 
purpose. The machinery consisted of a four horse-power 
engine, four hydraulic presses, having rams 6 inches in 
diameter, with appropriate moulds, each capable of pressing 
three blocks of peat, 2 feet square by 3 inches thick, at each 
stroke ; and a pair of heavy edge-runnera tor triturating the 
turf previous to compression. 

Mr IJnning adopted a somewhat similar method, for which 
he secured a patent. The bog intended to be worked for the 
Beason was first drained by making ditches through it, to 
allow as much of the free water as poasible to flow away. 
Next the turf was cut by an ordinary spade, thrown into a 
mill, and, after passing through it, was removed in wheel- 
barrows to the next operation. This consisted in filling 
wooden moulds with the triturated peat in the same manner 
as clay is placed in the mould when hand-made bricks are 
produced. From the moulding table the blocks of peat were 
laid out on the surface of the bog to consolidate. In two or 
three days they were ready to be handled and carried to a 
shed, whore they were spread out on shelves to dry, or to 
a drying-house, artificially heated by means of fines, and fired 
by peat fuel. In a few days mora the peats were ready tor 
use. It was estimated that the cost of production of this 
peat fuel was approximately 5s. per ton. 

This peat fuel was tried in the firebox of a locomotive 
engine, with its train, on the Glasgow and Garnkirk Railway. 
The distance travelled was eight miles ; and the consumption 
of peat on the whole journey was just double the weight of 
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trial was maile with pressed peat. Tlie generation of ateam i 
was 80 rapid that the engine-driver had his hand on the 
valve lever the whole of the journey. 

Peat for Metallurgical Purposes. — For thia purpose 
hoth pent and peat charcoal liave been uaed for ages in 
Sweden anJ some parts of the Continent of Europe. 

At one time the objection to its use was that the char- 
coal, or peat block, was too soft, so that it crushed under 
the weight of the iron ore ; in fact, it was easily crushed 
between the finger and thmnb. Since it has become the 
practice to compress the peat into briquettes, which are 
afterwards made into eliarcoal, a firm charcoal ia obtained 
which is much superior to wood charcoal. 

At some ironworks a certain percentage of coal ia mixed 
with air-dried peat. Experiments with the mixture of peat 
and coal were made at the Caledonian Ironworks, Canada. 
The usual proportion of coal to the ore was-7 to 1, and two- 
thii-da of the cupola was filled in the usual manner, the 
remaining one-third being occupied with peat and ore in 
the proportion of 1 of peat to 12 of ore. The metal was 
ready for the mould in forty minutes leas than the time 
required when the coal was used by itself, and the iron was 
of a better quality. Properly dried peat has been used for 
the last hundred years in the so-called gas puddling furnaces 
in Sweden and other countries in Europe. The moat suitable 
class of peat is the one containing the least amount of ash, 
sulphur, and phosphorus. If the peat contains ash consist- 
ing of carbonate of lime it can he used, the lime in such i 
cases serving as the flux. 

Some authorities consider the statement that peat does -I 
not contain sulphur to be erroneous. We admit that i 
some places where there is a great amount of copper in the 
peat-b(^ there is a certain amount of sulphur and phosphoi 

t, as a rule, the amount is very small ; in tae%f4 
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the escape of the mose, we cannot expect to exercise that 
agency with advantage until this be removed." 

A compressing machine invented by Mr Stone is ilhis- 
trated in side elevation, fig. 47, and plan, fig. 48. It consists 
o£ two cast-iron rollers A and B, the former of which is 
fitted with adjustable bearings D to regulate it to the thick- 
ness required, by a screw, the latter rotating in fixed hearings 
C. The adjustment of the roller A is done by the screw E, 
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Fio. 47.— Stoue's Peat-compressing Machine— Side Elevation. 

the nut for which has its bearing in the lever F, the fulcrum 
for which is provided at the top of the side frame G ; the 
other end of the lever is connected to the long lever H, by 
the adjustable connecting rods J and J, the adjustment being 
performed by a right and left-hand screw socket ; the weight 
L can be moved along the lever H to give suitable pressure. 
M M M and M are friction rollers for supporting the 
e-box N", before and after it has passed through the 
; rollers A and B. and are t!ie spur pinions, 
keyed upon the shaft P, these pinions gearing into the 

7 



I 




134 



in immediate contact with a spray o£ water, 
pasBes into a Hue. 

At Motala Steel Works, in Sweden, peat gas has been 
used for tfie last thirty years ; at first only for puddling 
furnaces, bub subsequently for the open-hearth furnaces. 
Two large gas producers are constantly employed. The gas 
is passed to the open-hearth furnaces through a condenser 
to free it from some of its moisture. They have also aniall 
peat-gas producers in the rolling mills, and it has been found 
that the steel plates scale less when the furnaces are fired 
with peat gas. The peat gas is, at Motala, dearer than coal 
gas, but it is preferred before coal gas on account of the 
small amount of sulphur and phosphorus contained in it. 

The peat employed in Sweden for the manufacture of peat 
gas has the following composition on an average : — 

TABLE Xn. 

Carbon 800 iiei cent 

Hydrogen , . ... 6'4 „ 

OxjgBD 31-7 „ 

Nitrogen 1'9 „ 

Or, if hygroscopic water and ashes be reckoned : — 

Carbon 38'2 per cent. 

Hydrogen 4'1 ,,■ 

Oxjgsn 20-2 „ 

Nitrogen 1"2 ,, 



Ipliur 



Asli se 

Wuter (lij'grasoopio) . . . .277 

s has the following composition : — 




6-9 ]j«r cent, of volume. 



L^ 
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the box T; the lid will then assume an angle of from 10" to 
15°, varying until the box has passed the centre of the 
squeezing rolls, when it will begin to assume a. horizontal 
position and give a uuiform pressure to all the blocks in the 
compartments. When the box has passed through between 
the rollers, the inside box is removed and another filled and 
placed in the machine and the handle turned in the opposite 
direction, when the new box is passed through between the 
rollers. 

The process of pressing the peat in a wet state was soon 
given up, because it was found that, on account of its 
elasticity, the blocks again expanded and absorbed a great 
amount of water. This led to the class of peat known as 
" manufactured or machine-made peat." Two processes for 
pressing wet peat, besides those mentioned above, were 
found to give a partially satisfactory result, one being 
that invented by Mannhardt, and the other the Neustadt 
process. 

Mannhardt's Process.— This process consisted in passing 
the wet peat between a pair of perforated rollers covered 
with cloth made of hair ; the best cloth was made of goat's 
hair. The rollers were 15 feet in diameter by 6 feet 6 inches 
long, made of perforated iron plates, set one inch apart, and 
revolved about once in seven minutes. The peat was in this 
way deprived of some of its water and came out of the rolls 
in a thin sheet, when it was cut up into blocks 12 inches 
long by 5 inches wide and 1^ inches thick. The block 
weighed about 1^ lbs. The sheet of compressed peat was 
divided transversely by narrow slots, which were secured 
horizontally round the rollers and longitudinally by circular 
saws, under which the peat passed as it was released from 
the rolls. The peats were soft when they passed away from 
the machine, and five or six days' air-drying wag required to 
harden them. 
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object of the former, mar.hinea of great power, and pro- 
portionately great expense, may be required. In the latter 
case, machines of simple construction are to be recommended, 
as they are not liable to get out of order, and their cost is 
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small, yet capable of pressing the peat as perfectly as the 
other machine. 

Mr Slight's machine is shown in elevation, fig. 44, and 
front-end view, fig. 45. Thia machine was intended to follow 
the cutting of the moss, and was therefore mounted on four 
small wheels. The carriage A, which was made of timber, 
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ran on the wheels B. The leading principle of its iiction was 
that of the bent lever. The long arm of the lever, when 
acted upon by a wiper, worked by a spur wtieel and pinion, 
gave the required pressure. The second or upper bent arm 
of the lever was added, not ^ ^ 

as a means of increasing the 
power, but for the purpose of 
facilitating the operation. C 
and C were two upright 
frames ot cast iron, supported 
by braces D, and completing 
the framework. E is the long 
arm ot the lever ; F F the 
heads to which are joined the L 
two connecting links G and G ; 
H and H are two cross-heads, 
jointed to the links G and 
G, the lower cross-heads being 
movable on the guides J and 
J, and the upper ones on the 
guides K and K, and both 
working in a vertical direc- 
tion. L and L are two side- 
rods of malleable iron, attached 
at the top to the upper cross- 
head and at the bottom by an 
adjusting screw to the movable 
table M, which latter carries 
the peat moulds N and N. 
To the lower croaa-heada are attached the pistons and 
of the mould boxes. By this arrangement of parts it is 
easily seen that, when the arm of the lever is lifted and 
brought towards a horizontal position, the heads of the 
lever are thereby brought into a vertical line, and their 
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progress has the effect, by means of the connecting links G 
and tr, of raising the upper cross-head and the table, and 
of depressing the lower cross-head with its pistons and 
until the latter are brought within the nioiilds and the 
required pressure produced. Tlie fall of the eud of the lever 
reverses the motions, separating the pistons from the moulds 
to an extent sufficient to admit a charge of moss being 
thrown in from a shovel, when a repetition oE the motiou 
already described gives etfect to the next compression. In 
order to increase the power of the machine, the spur wheel 
P, keyed on the shaft R, is introduced. The wheel is 
actuated by the pinion S, keyed on the shaft T. On the 
shaft It is also keyed the wiper V, provided at the end with 
a friction roller. The wiper during one-quarter of each 
revolution operates in raising the lever to the horizontal line, 
thereby giving the pressure ; during the next one-quarter of 
the revolution it allows the lever to fall, separating the 
pistons and moulds, and in this position they remain during 
the remaining half of the revolution, thus leaving oue-half of 
the time spent in each revolution of the wheel for the 
purpose of removing the compressed peat and refilling the 
moulds. For the greater facility of removing the peats from 
the moulds, the latter are furnished with false bottoms, 
which are attached to the rods V. These rods move verti- 
cally through guides, and are lifted by the lever W, which is 
acted upon by a stud in the side of the spur wheel. The 
lever W turns upon the fulcrum X, and to it are attached 
the opposite arms of the lever, to suit slots in the rods V 
and V. When the compression has been made, and the lever 
W properly adjusted, it begins to act when the wiper has 
moved a little way past the centre, and goes on until the 
movable bottoms are raised as high as the top of the moulds. 
e of the attendants then removes the peats with a shovel, 
the continued progress of the wheel allows the lever to 
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fall off the stud, when the bottoms fall back into their 
natural position to receive another charge of moas. 

Shortly after Mr Slight's machine was brought before the 
public, Lord Willoughby D'Eresby invented a machine for 
compressing wet peat as it came from the bog. It is illus- 
trated in isometrical perspective, fig. 46. It is composed of 
a bottom frame A A and two uprights B IJ, with a cross 
bar at top. all being made of timber, and two wrought-irou 
stays C and C, to support the uprights. Upon the two up- 
rights is bolted the mould D, formed of two cast-iron plates, 
placed one on each side of the frame. The plates of the 
mould are perforated with very narrow vertical grooves or 
slits, one-half inch apart, and so narrow as to retain the 
moss, while they allow the expressed water to escape. Their 
width ia about -^j^ of an inch, widening into vertical channels, 
opening outwards only at top and bottom, though in the 
illustration they are, for the sake of clearness, shown as open 
throughout their whole length. A cast-iron plate ia fitted 
to slide backwards and forwards in the slot E, and forms the 
bottom of the mould. It is moved by means of the levera F, 
jointed at their ends and to the sliding bottom by shackle 
joints. G and G is a movable frame composed of two racks, 
connected at top and bottom by the bars G and G. The 
lowermost of these bars is fitted to slide accurately, but 
easily, into the mould, the racks being acted upon by two 
pinions upon the horizontal spindle H, which is turned by 
means of tlie spokes on the wheel J. The rod passing 
through the upper bar of the frame G, with its shitting nut 
at bottom, serves to regulate the extent, in depth, to which 
the peat is to be compressed by stopping the upper bar of 
the sliding frame when it has made the desired descent. The 
process of working is as follows: — The moss is cut with a 
proper spade into blocks adapted to the size of the mould, 
iuto which they are thrown one at a time ; while the wheel 
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FlO. 46. — Lo)d VrUloQghby D'Ei«sbv~s Peat-cmnpreasiiDg Hachine 
— IsamHricsl Peisptctive View. 

'«r is thus squeezed out, and escapes through the slots of 
ould. Wfaeu the pressure has beeu sufficieutlj exerted. 
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the sliding bottom is withdrawn, and the peat falls out ready 
for removal to the drying shed. As soon as the peat is 
diachai^ed, the sliding bottom is returned to its place, the 
sliding frame raised, the mould charged with another block 
of mo8B, and the operation repeated. 

At this stage of the manufacture of peat fuel, hydraulic 
processes were tried, and a company was formed for the 
purpose. The machinery consisted of a four horse-power 
engine, four hydraulic presses, having rams 6 inches in 
diameter, with appropriate moulds, each capable of pressing 
three blocks of peat, 2 feet square hy 3 inches thick, at each 
stroke ; and a pair of heavy edge-runners for triturating the 
turf previous to compression, 

Mr Linning adopted a somewhat similar method, for which 
he secured a patent. The bog intended to be worked for the 
season was first drained by making ditches through it, to 
allow as much of the free water as possible to flow away. 
Next the tnrf was cut by an ordinary spade, thrown into a 
mill, and, after passing through it, was removed in wheel- 
barrows to the next operation. This consisted in filling 
wooden moulds with the triturated peat in the same manner 
aa clay is placed in the mould when hand-made bricks are 
produced. From the moulding table the blocks of peat were 
laid out on the surface of the bog to consolidate. In two or 
three days they were ready to be handled and carried to a 
shed, whore they were spread out on shelves to dry, or to 
a drying-houae, artificially heated by means of flues, and fired 
by peat fuel, In a few days more the peats were ready for 
use. It was estimated that the cost of production of this 
peat fuel was approximately 53, per ton. 

This peat fuel was tried in the firebox of a locomotive 
engine, with its train, on the Glasgow and Garnkirk Railway. 
The distance travelled was eight miles ; and the consumption 
of peat on the whole journey was just double the weight of 



I ref|iiireii to fire the same engine over the same dbtance, 
I but the engine travelled at a somewhat greater speed than 
its ordinary rate when a coal fire was used. The engineer 

was of the opinion that if the furnace had heen properly 
I adapted for peat fuel three-quarters would have been 
iufhcient. 

In a letter written by Mr Slight, published in the Trans- 

aciiona of the Highlajid and Agricultural Society of SeotlaTul 
in 1 838, he makes the following remarks: — "The reeults of 
all my observations on this subject may be summed up in 
uthe five following points : — 

"\st. That peat-mosB in which the vegetable structure is 
entirely or nearly decomposed, or that which is usually called 
' black moss,' is improved little or none as a fuel by either 
compresaion or trituration, nor can its ultimate bulk be 
Bensibly reduced by any practicable degree of compression. 

" 'Ind. That brown fibrous moss is very much improved as 
a fuel by trituration, probably arising from some chemical 
action between its exposed fibres and the atmospheric air, 
but, in whatever way, a more compact and carbonaceous 
texture is produced ; but that while subsequent pressure 
may draw ofT part of its water, it will neither materially 
improve ita quality as a fuel, nor sensibly reduce its ultimate 
bulk, 

" 'ird. That very fibrous moss may be reduced in bulk to 
& amall extent, will be sooner dried, and partially improved, 
by simple compression. 

" 4iA. That there is no decidedly approved machine at 
present in use that will by one operation produce the 
greatest possihle improvement in the quality of peat fuel, 
either on a large or small scale. 

" bth. That since compression cannot be conducted by any 
means with which we are yet acquainted, without an 
invelope of cloth during the act of compressing, to prevent 



PKAT FUEL MANUFACTURE. 97 

the escape of the moaa, we cannot expect to exercise that 
agency with advantage until this be removed." 

A compresaing machine invented by Mr Stone is ilhis- 
trated in side elevation, fig. 47, and plan, fig. 48. It consiats 
of two cast-iron rollers A and B, the former of which is 
fitted with adjustable bearings D to regulate it to the thick- 
ness required, by a screw, the latter rotating in fixed bearings 
0, The adjustment of the roller A is done by the screw E, 




. 47.— stone's Peat- com [iresaing Machine — Side Elevation. 



the nut for which has its bearing in the lever F, the fulcrum 
for which is provided at the top of the side frame G ; the 
other end of the lever is connected to the long lever H, by 
the adjustable connecting rods J and J, the adjustment being 
performed by a right and left-hand screw socket ; the weight 
L can be moved along the lever H to give suitable pressure. 
M M M and M are friction rollers for supporting the 
pressure-box N, before and after it has passed through the 
squeezing rollers A and B. O and O are the spur pinions, 
keyed upon the shaft P, these pinions gearing into the 

I I 



wheels R and R, upon the shaft of the squeezing roller B; 
they also gear into two racks provided on the underside of 
the pressure-hox N". Inside this box ia provided another box 
T, which ia divided into compartments, eight in length and 
two in width, making in all sixteen compartments; to form 
theae the bottom of the box T is fitted with a number of 
knives. The straight sides of the knivea come iu contact 
when thej are pressed together ; these knives do not reach 
right across the box, a space being left in the middle for the 
dividing knivea U and U to pass between the ends of them. 




—Stone's Peat-compresaing MachiTiB — Flan. 



dividing the peat longitudinally after the box has passed 
through the squeezing rollers. The outer box is plain and 
made strong. The levers X and X are for raising the lever 
H and removing the pressure entirely from off the pressure- 
box. The handle AV is for giving motion to the machine, 
but it can, of course, be worked by any kind of motor. 

The action of this machine is as follows :■ — The box T is 
filled with peat, and then placed inside the box N, with the 
lever H raised and the squeezing rolls A lifted. The 
machine is then put in motion and the lever H let down ao 
that the roller A will be brought in contact with the lid of 
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the box T ; the lid will then assume an angle of from 10° to 
15°, varying until the box has passed the centre of the 
squeezing rolls, when it will begin to assume a horizontal 
position and give a uniform pressure to all the blocks in the 
compartments. Wlien the box has passed through between 
the rollers, the inside box is removed and another filled and 
placed in the machine and the handle turned in the opposite 
direction, when the new box is passed through between the 
rollers. 

The process of pressing the peat in a wet state was soon 
given up, because it was found that, on account of its 
elasticity, the blocks again expanded and absorbed a great 
amount of water. This led to the class of peat known aa 
"manufactured or machine-made peat," Two processes for 
pressing wet peat, besides those mentioned above, were 
found to give a partially satisfactory result, one being 
that invented by Mannhardt, and the other the Neuetadt 
process, 

Mannhardt's Process. — This process consisted in passing 
the wet peat between a pair of perforated rollers covered 
with cloth made of hair ; the best cloth was made of goat's 
hair. The rollers were 15 feet in diameter by 6 feet 6 inches 
long, made of perforated iron plates, set one inch apart, and 
revolved about once in seven minutes. The peat was in this 
way deprived of some of its water and came out of the rolls 
in a thin sheet, when it was cut up into blocks 12 inches 
long by 5 inches wide and IJ inches thick. The block 
weighed about IJ lbs. The sheet of compressed peat was 
divided transversely by narrow slots, which were secured 
horizontally round the rollers and longitudinally by circular 
saws, under which the peat passed as it was released from 
the rolls. The peats were soft when they passed away from 
the machine, and five or six days' air-drying was required to 
harden them. 
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^H Neustadt Process. — About the year 1860 loose-textured 

^1 fibroua peat was manufactured by this process. It consisted 
^V in passing peat turf between ordinary iron rollers, which 
^B reduced its thickness to about two-thirds of its bulk, gave a 
^H very firm charcoal, and withstood carriage tolerably well, 
^M The peat was first cut into sods in the usual way and then 
^1 fed into the rolls. As it burnt regularly, it was used for 
^ metallurgical purposes. 

Hall-Bjorling Peat Press. — The difficulty with ordinary 
revolving roller machines has been to take up the wear 
which takes place in the gearing, as it is impossible to cast 
two wheels of the same hardness. This difficulty has been 
met by the arrangement of the gearing so that the half 
moulds in the two rollers can be adjusted to the thirty- 
second of an inch. 

This machine is shown in part sectional elevation, fig. 49, 
and plan, fig. 50. It eonsiats of two rollers A and A, which 
have their faces furnished with recesses with very small 
spaces between. These recesses, or cavities, are made of any 
shape or size to suit the requirements. The rollers are 
identical with one another, and the fuel is produced by the 
pressure obtained when it passes down the hopper B 
between the two rollers. To assist in drying the peat the 
rollers are sometimes made hollow, and steam, or hot air, 
admitted into them through a hole provided in the spindles. 
The rollers are driven by means of worm wheels C and C 
and worms D and D, either right-handed or left-handed as 
found most suitable for the position of the machine in 
relation to the motive power. The worm spindles are 
rotated by bevel wheels or mitre wheels E and E, according 
to the speed required for the motor. The bevel wheels or 
mitre wheels are again actuated by a mitre wheel keyed 
on the upright shaft F. This shaft has also keyed on 
. bevel wheel G, wliicb gears into the bevel pinion H, 



i 
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keyed on the apindle J. This spindle is actuated either 




by a belt pulley, or any othor means, from a motor of 
any kind. 




the mitre wheels or bevel wlieels E, the relative positions of 
tlje two roUeiH can be adjusted to the thirby-second ol i 



V inch, by 

V pressed 
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inch, by that means preventing unaymraetrical shapeB of the 
pressed peat blocks. 

Electrical Process for making Peat-coal. — ^This ia 
the latest process for converting peat into fuel. It has been 
invented by Mr J. E. Bessey, and a complete plant for the 
manufacture of electro-peat-coal, the name given to this fuel 
by the inventor, has been erected at Kilberry, near Athy, 
Co. Kildare, Ireland, upon the estate of his Grace the Duke 
of Leinater, and a similar (preliminary) plant is, at present, 
in course of installation at the Kattlebrook Peat Works, 
Dartmoor, Devon, upon property acquired under lease from 
H.R.H. the Prince of Wales, in right of his Duchy of 
Cornwall. 

The plant at Kilberry is capable of dealing with 300 tons 
of raw peat per day. 

In this process the peat is taken from the bog by means 
of an excavator, fitted with a " grab acoop," which delivers 
the crude peat into small tip-wagons running over a light 
railway, by means of a wire-rope haulage, between the bog 
and the factory. The wagons, when they arrive at the 
factory, are emptied into a large hopper A, shown in the 
elevation, i\'^, 51, and plan, fig. 52, of the general arrange- 
ment of the machinery and buildings. The hopper ia formed 
in the ground, from which the peat is raised by means of 
a belt-conveyor B into the feed hopper of a rotary hydro- 
eliminator C, shown in figs. 51, 52, and 53, in which the peat 
is subjected to a gradually increasing pressure. This hydro- 
eliminator is shown enlarged in fig. 54. In this machine 
all the " free " water is ejected. 

The eliminator is continuous in its action, the wet peat 
passing in at the top, and the partly dried peat leaving at 
the bottom. The peat is then passed, by means of the 
conveyor D, into the electrifying machine E, also shown 
in perspective in fig. 55, The peat falls through a bopi^er 



in turning round brings down the eliding frame, until its 
lower bar presses on the contents of the mould. The surplus 
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this is going on an alternating electric current ia passing 
through the peat. The effect of this current is to liberate 
the " latent " water contained io the cells of the peat fibrsB, 
1 bring the peat into such condition that the released 
water ia easily extracted. 

For the latter purpose the peat is passed through a second 
hydro-eliminator F, exactly similar to C, placed below the 
electrifying machine E, 

When partly dried the peat ia discharged from the Becond 
hydro- eliminator, and is lifted by the bucket elevator Ci 
into the hopper in the centre of a breaking-up and kneading 
machine H, in which the fibrous material is torn and worked 
into a plastic or putty-like masa 

The kneading machine, fig. 56, conaists of a large pan, 
similar to that of an ordinary mortar-mill or edge runner, 
over the surface of which revolve four heavy runners. The 
peat ia fed into the centre of the pan and ia gradually worked 
over to the outer edge by means of adjustable scrapers, and 
is eventually discharged from the side of the pan into the 
screw conveyor J, which delivers the macerated peat into 
the moulding machine K. 

The moulding machine K, shown enlarged in fig. 57, is 
of the open mould typo on the same principle as Max 
Everard's briquette press, tiaviug six dies arranged in such 
a manner that six blocks are turned out at each revolution. 
The peat is next conveyed from the kneading and breaking- 
up machine by a screw conveyor, delivered into a hopper at 
the top of the moulding machine, directed into openings over 
each die, and on the return stroke of the plungers the peat 
is passed forward into a long die, from whence it emerges 
in the form of briquettes, several charges being in the die 
simultaneously, so that it is kept under pressure some time. 
This machine delivers 7200 briquettes [jer hour. They are 
delivered from the mouth of the dies on to a revolving table, 




from which they are deflected by menna of a scraper on to 
a belt conveyor M, which carries them into the atorea. 

All the different machines arc qierahjii by separate electric 




motors. N 13 the ateam boiler ; 0, the engine for working 
tbe dynamo P ; R is the switchboard. A pump for 
diacliarging the water extracted from the peat is provided 
in the pit in which the second hydro-oliminator is fixed. 
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The sf-eam for the engine is generated in a water-tube 
boiler, with a firegrate specially designed for burning rough 
peat turf, which has been cut from the surfaco of the bog 
(hence utilising material 
which is generally 
wasted, and in many 
caaea burnt on the bog) 
previous to commencing 
cutting out the peat 
proper. 

It is estimated that 
the coat of manufactur- 
ing thia fuel is such 
that it can be sold 
at a very large profit ; 
this profit will, of 
course, vary according 
to circumstances, such 
as distance of the 
factory from the bog, 
depth at which the 
peat 19 taken from the 
bog, and the price of 
labour in the neigh- 
bourhood. 

From the above de- 
acription it will be seen 
that the principal 
feature is the applica- 
tion of electricity to 
free the peat from its latent wulcj 
cella in the fibre. 

The fuel produced is hard, dense, heavy, and compai-atively 




by breaking up the 
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Jfetutadt Proeas. — About the year 1860 loose-textured 
fibrous peat was maonfactured by this process. It consisted 
in passiDg peat turf between ordinary iron rollers, which 
reduced its thickness to about two-thirds of its bulk, gave a 
very firm charcoal, and withstood carriage tolerably well. 
The peat was first cut into sods in the usual way and then 
fed into the roils. As it burnt regularly, it was used for 
metallurgical purposes. 

Hali-Bjorliiig Peat Press. — Tiie diificulty with ordinary 
revolving roller machines has been to take up the wear 
which takes place in the gearing, as it is impossible to cast 
two wheels of the same hardness. This difficulty has been 
met by the arrangement of tiie gearing bo that the half 
moulds in the two rollers can be adjusted to the thirty- 
second of an inch. 

This machine is shown in part sectional elevation, 6g. 49, 
and plan, fig. 50. It consists of two rollers A and A, which 
have their faces furnished with recesses with very small 
spaces between. These recesses, or cavities, are made of any 
shape or size to suit the requirements. The rollers are 
identical with one another, and the fuel is produced by the 
pressure obtained when it paaaea down the hopper B 
between the two rollers. To assist in drying the peat the 
rollers are sometimes made hollow, and steam, or hot air, 
admitted into them through a hole provided in the spindles. 
The rollers are driven by means of worm wheels C and C 
and worms D and D, either right-handed or left-handed as 
found most suitable for the position ot the machine in 
relation to the motive power. The worm spindles are 
rotated by bevel wheels or mitra wheels E and E, according 
to the speed required for the motor. The bevel wheels or 
mitre wheels are again actuated by a mitre wheel keyed 
on the upright shaft F. This shaft baa also keyed on 
it a bevel wheel G, which gears into the bevel pinion H, 
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It will be seen that by Bimply shifting one of the teeth of 




the mitre wheels or be\el wheels E, the relative positions of 
the two rollers can be adjusted to the thirty-aecond of au 
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inch, by that means preventing uneymmetrical shapes of the 
pressed peat blocks. 

Electrical Process for making Peat-coal. — This is 
the latest process for converting peat into fuel. It has been 
invented by Mr J, B. Bessey, and a complete plant for the 
manufacture oE electro-peat-coal, the name given to this fuel 
by the inventor, has been erected at Kilberry, near Athy, 
Co. Kildare, Ireland, upon the estate of his Grace the Duke 
of Leinster, and a similar (preliminary) plant is, at present, 
in course of installation at the Kattlebrook Peat Works, 
Dartmoor, Devon, upon property acquired under lease from 
H.E.H. the Prince of Wales, in right of his Duchy of 
Cornwall. 

The plant at Kilberry is capable of dealing with 300 tons 
of raw peat por day. 

In this process the peat is taken from the bog by means 
of an excavator, fitted with a " grab acoop," which delivers 
the crude peat into small tip-wagons rimning over a light 
railway, by means of a wire-rope haulage, between the bog 
and the factory. The wagons, when they arrive at the 
factory, are emptied into a large hopper A, shown in the 
elevation, tifj. 51, and plan, fig. 52, of the general arrange- 
ment of the machinery and buildings. The hopper is formed 
in the ground, from which the peat is raised by means of 
a belt-conveyor B into the feed hopper of a rotary hydro- 
eliminator C, shown in figs. 51, 52, and 53, in which the peat 
is subjected to a gradually increasing pressure. This hydro- 
eliminator is shown enlaced in fig, 54. In this maclune 
all the " free " water is ejected. 

The eliminator is continuous in its action, the wet peat 
passing in at the top, and the partly dried peat leaving at 
the bottom. The peat is then passed, by means of the 
conveyor D, into the electrifying machine E, also shown 
in perspective in fig. 55. The peat falls through a hopper 



163 

It will h 
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seen tbat by simply shifting 



H of tlie teeth ol 




the mitre wheels or bevel wheels E, the relative positions of 
the two rollers can he adjusted to the thirty-second of an 
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inch, by that means preventing unaymraetrical shapes of the 
pressed peat blocks. 

Electrical Process for making Peat-coal.— This is 
the latest process for converting peat into fuel. It has been 
invented by Mr J, E. Bessey, and a complete plant for the 
manufacture of electro-peat-coal, the name given to this fuel 
by the inventor, has been erected at Kilberry, near Athy, 
Co. Kildare, Ireland, upon the estate of his Grace the Duke 
of Leinater, and a similar (preliminary) plant is, at present, 
in course of installation at the Kattlebrook Peat Works, 
Dartmoor, Devon, upon property acquired under lease from 
H,H,H. the Prince of Wales, in right of hie Duchy of 
Cornwall. 

The plant at Kilberry is capable of dealing with 300 tons 
of raw peat per day. 

In this process the peat 13 taken from the bog by means 
of an excavator, fitted with a "grab scoop," which delivers 
the crude peat into small tip-wagons running over a light 
railway, by means of a wire-rope haulage, between the b(^ 
and the factory. The wagons, when they arrive at the 
factory, are emptied into a large hopper A, shown in the 
elevation, tig, 51, and plan, fig. 52, of the general arrange- 
ment of the machinery and buildings. The hopper is formed 
in the groiuid, from which the peat is raised by means of 
a belt-conveyor B into the feed hopper of a rotary hydro- 
eliminator C, shown in figs. 51, 52, and 53, in which the peat 
is subjected to a gradually increasing pressure. This hydro- 
eliminator is shown enlarged in fig. 54. In this machine 
all the " free " water is ejected. 

The eliminator is continuous in its action, the wet peat 
passing in at the top, and tlie partly dried peat leaving at 
the bottom. The peat is then passed, by means of the 
conveyor D, into the eleetrii'ying machine E, also shown 
in perspective in fig, 55. The peat falls through a hopper 
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Bottom peat, 8. 

Breaking-up machine, 107. 
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Hall-Bainbridge system of manufac- 
tured peat fuel, 62. 
Hall-Bjbrling peat press, 100. 
process of manufactured peat fuel, 

100. 
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32. 
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Klasson, Prof., tests earned out by, 
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Kneading machine, 107. 
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16. 
Lamy's experiments as to calorific 
power of various kinds of 
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Lavander's separator for poudrette 

^^ making, 149. 
Leavitt's system of manufactured 

peat fuel, 49. 
Leges Buriforum of Scotland, 10. 
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briquette machine, 86. 
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86. 
patent dryer, 87. 
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pulping attachment, 85. 
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Non-bituminous turf, drying of, 38. 
Norfolk, peat in, 12. 

Oberndorf, kiln employed for carbon- 
ising peat at, 115. 

Oldenburg, peat in, 16. 
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bogs, reclamation of, 27. 
cars, 34. 
coal, 103. 

-coking oven, Soetje and Kahl's, 120. 
compressor. Slight's, 89. 
Stone's, 97. 

Lord Willoughby D'Eresby's, 93. 
cutter, Hodge's, 25. 
•cutting machine, Brosowsky's, 30. 
Dolberg's hand, 33. 

small, 34. 
Weitzmann's, 32. 
dryer, Bainbridge's, 29. 
Dobson's, 41. 

result of test, 41. 
Hall's, 29. 
Lennox's, 87. 
Simpson's, 42. 
fibres for spinning, Geige's process of 
producing, 141. 
for textile manufacture, Forgeot's 
process, 142. 
fuel, experiments on Grand Trunk 
Railway, Canada, 127. 
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Time to manufacture moss litter, 145. 
Todd's experiments with compressed 
peat compared with Vogrie 
coal, 135. 

peat press, 88. 
Trucks, peat, 34. 
Tufa, 10. 
Turba, 10. 
Turbse, 10. 
Turbagium, 10. 
Turbaria, 10. 
Turbo, 10. 

Turf, Abbot Ludolph sanctions the 
digging of, 10. 

Ballinrobe, 26. 

bog, 10. 

Brown, 9. 

-coal briquettes for gas-making, 
138. 

cost of manufacturing, 35. 
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hand, 27. 
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production in Flanders, 10. 

stone, 9. 
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Use of peat fuel on southern section of 
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gas at Motala Steel Works, Sweden, 
134. 
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Vena, or turf bog, 10. 

Versmann's system of manufactured 

peat fuel, 55. 
Vilen's peat-charring retort, 120. 
Vincent, Prof. Camille, on air-dried 

peat, 152. 
Vislanda-Bolmen Railway, test of peat 

fuel on, 131. 
Von Heidenstan*s peat- charring retort, 

119. 

Weaving, peat yarn for, 141. 
Weber's system of manufactured peat 

fuel, 45. 
Weitzmann's peat-cutting machine, 32. 
White turf, 9. 
Williams' process for carbonising peat, 

118. 
Willoughby D'Eresby's peat com- 
pressor. Lord, 93. 
"Wolf" machine for making moss 
litter, 145. 
further improvements in, 146. 
Haye and Etzhorn's, 1 46. 
Wood, Hemmerling's process for mak- 
ing peat, 143. 
peat, 142. 
to make peat, 143. 
"Worne out" peat, 11. 

Zieoler's peat - carbonising furnace, 

122. 
Zohrab's system of manufactured peat 

fuel, 59. 
Zschorner's process for making peat 

paper, 139. 
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BeinK a Text-Book on the Con^^tructlon of Bridges In Iron and Steel. 

FOR THE UBE OF STUDENTS, ORAUQHTSHEN, AND ENGINEERS, 
By T. CLAXTON FIDLER, M. I n st. C. 6... 

Pmt af Knpn»ring, UniMisity Coll«e, Dundee 
"The new edition □) Mr, Fidlor'-s work will again occupy Ibe saii»^ toNS^^icuDus 



CONSTRUCTIONAL STEELWORK: 



By a. W. FARNSWORTH, 



iONDOH: CHARLES GRIFFIN & CO.. LIMITED, EXETER STREET. 8TRAHD. 
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BNQINEERINQ AND MECHANICS. a? 

la Large Sto. Handsome Cloth, Gilt, Uniform with Stability of Shipi 

und Sted Skips (p. 38). With 34 Folding Plates and 468 

lUuatrations in the Text. 303. net. 

The Principles and Practice of 

DOCK ENGINEERING. 

By BRYSSON CUNNINGHAM, B.E., Assoc. M.Isst.C.E., 

GENERAL CONTENTS. 

HiBtoiical and DiBcursive. — Dock Design. — CooBtructive Appliances. — 
Materials,— Dock and Qoay Walls.— Entrance Paseagaa and Laokfl. — 
Jetties, Wh»rvea, and Piers. — Dock Gates and CaiasoiiH. — Transit Shed* 
and Worehousea. — Dock Bridges. ^ — Graving and Repairing Docks. — 
Working Equipment of Docka. —Index. 

■umdud work, and should be [u Lhn handa of all dw:k an J harbonr eDglnBerB."— S((aim*(|i. 
"Will be ul Ihe gteateat atri-ioe to tliB cipert h» n book o( nlettmm,"—Sngi7ietr. 

FoOBTH Edition. In Two Parts, Published Separately, 
A TEXTBOOK OF 

Engineering Drawing and Design. 



SIDNEYH. WELLS, Wh.Sc, A.M.I.C.E.,A.M.I.Me( 



In Large Crowa 8vo. Handsome Cloth. 49. 6d. net. 

THE THERMO-DYNAMIC PRINCIPLES OF 
ENGINE DESIGN. 

B V LION K L M. H O B B S, 

U8»i;ii'iil'fbe RoT&l Ni,in] OcllasB, areea<'ti>h. 
CosTKKTa. — Laws Bod PrineipleB of ThenHO-Dj;nttmic3. — Hot-Air 
£noQes.— Gas and Oil Engines. — Kefrigerating Maobines. — TrausmiBsion 
of Power hy Comjiressed Air. — The Steato EugLDe.—Unrasisted Expansion 
and Flow through OrifJoaa. — Flow o( Gases along Pipes.— f^t earn Injectora 
•nd Ejectom.— Steam Turbines. — APi'SNiiiORS.- Index. 

LONDON: CHARLES GKIFFIN & CO., LIMITED, EXETER STREET, STRAttO, 



28 ORARLBB ffHtrPIN dt OO.'S PUBIWATIOITB. ' 

III HanJsomeClolh. With 252 Hliislraligns. 155. net, 

THE THEORY OF THE STEAM TURBINE. 



By ALEXANDER JUDE. 
CuKiHNTs— Fundamcaul.— Hisloricnl Noles on Tutbines.— Tlie VolocUy of Steam.— 
Types of SlMDi Turbintt— Practical Turbinei.— Thi Efficiency of Turbipts, Type 1 — 
Tnjecloiy gtihe Steam.— Efficiency of Turbines, Typu I1-. HI. >u<d IV.— Turbioe Vin».— 
Ditc anil Vane Fricdon in TnitDnu.— SpedBc Heat of Supeiliaued Sleam — StrenEth 
or Routing Disa.— Govemine Steain Turbines.- Sleam Consumption of Turbines.- The 
Whiriing of Shafii.- Speed d( Turbbiei.— Isdex. 

" One of the latest btwki . . . nlso one of the best ■ . . Ibete is abtoUiiely na 

tiletatureof Ihe'subjeFt."~.S'ir IfUlimit Wldlrm Ihe Timii Engineering Supplement. 



Works by BRTAN DONEIH, H.Inst.C.E., H.Inst.Hech.E., &C. 

Now Reaiiv. Folirth Edition, Revised and Enlarged. Wilh 
additional II lustrations. Urge 8vo, Hantisome Cloth. 25s. net. 

A TREATISE ON 

GAS, OIL, AND AIR ENGINES. 

Bv BRYAN DONKIN, M.Inst.C.E., M.Inst.Mech.E. 

Contents—Pabt I.-Gbs Engines : Cioncial Description of Aciion and Parts.— 
Heat Cycles and ClajMficBlioB of Gas Engines.- History of the Ga? Engine,— ITw 

Atkinson, Griffin, snd Sloclcpart Enginee The Ullo Gas Engine.— Modem Uritish Gai 

Engines.— Modern French Gas Engines.— German Ga> EneiDes.—Gae Production for 
MolivePowet.- UtUiflalionofBlasi-fumBoe and Coke-oven Gawa for Power.— The Tbeory 
of the Gas Engine.— Chemical Composition ol Gas in an Engine Cylinder.— Uulisuion ot 
Henl in a Gas Engme.- Eiplosinn and Combustion in a Gas Engine.—pABT II.— 
Petroleoin EnslneE : The DlscDverr, Uriliauian, and Pmpenies of Oil.— Method af 
Tieating; Oil.— (Srbiiralots.— Early Oil Engines.— Fractlal Applicalioo of Gas and OQ 
Engines.- Part 111.— Alp Enaines.- Appkmihos.— Indbic. 

■The best book now published on Gas. Uil, and Air Engines."— £«fi*«fm 



In Quarto, Ilaudsome Cloth. With Numerous Plates. 35s. 

THE HEAT EFFICIENCY OF STEAM BOILERS 

(LAND, MARINE, AND LOCOMOTIVE). 

With many Tests and Expepimenis on different Types of 

Boilers, as to the Heating Value of Fuels, &c., with 

Analyses of Gases and Amount of Evaporation, 

and Suggestions for the Testlnfr of Boilers. 

Bv BRYAN DONKIN, M.Inst.C.E. 
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■ 8NQINBMBIN0 AND MKOMANWb. 19 

In Lajge Crown 8vo. Handsome Cloth. With 131 Illofltrations. 6i. net. 

LECTURES ON THE MARINE STEAM TURBINE. 

By Prop. J. HARVARD BILES, M.Inst.N.A., 



FouHTH Edition, Revised. Pooket-Siza, Leather, i2a. 6d. 

BOILERS, MARINE AND LAND: 

THEIR CONSTRUCTION AND STRENGTH. 

A Handbook or Rue-ks, Fobudi.^, Tableb, &o., bblativb to Maibbu&, 

SCANTLINaB, AND PRMSDKBS, SAFBTT VAIVES, SPRINGS, 

Frmsoa and Modntinos, ka. 



Bt T. W. TRAILL, M. Inst. 0. E., F.E.R.N., 



ENGINE-ROOM PRACTICE ; 

' A Handbook for Engineers and Offleers in the Royal Navy 

and Mercantile Harlne, Including the Management 

of the Hatn and Auxiliary Engines on 

Board Ship. 

Bt JOHN G. LIVEliSIDGE, E.N., A.M.I.C.E. 

DdHu ot Engtneen ot Ihe Hornl Nicj— Entr; a»d UondUloni ol Senloeol Eo^Hra or 
Oe Ludlnc B.B. Companiei,— Bi^eiBir Htesm — Dnllei al t, Btsdiniiig WMob on Eiiffln« 

■sd Birilan.— BhnKlDg oD Stam.— Buboar Snliea and WatohH AdlHBlmentB mil 

aepaln of Engtoei,— PisHmtlpn and BepmLn oF "Tuik" BoUon.— Tlu Hall Mid In 
liuliigi,— OlsaalnKuid PiJnliiw Mublitery.— Beotprooiitlag Pompi, Teed B«Wn, uid 
AotomUlo Feed -Vmler BeeiLlauri. — Enponlon. — Bteim BotU. — EleBtrlo Llafat 
Haohinery.— HydrauUc Sdftobiiiery.'Alr-CompreBBlEjg Pamp*.— BefrlfferetlDg Mikohloee. 



KntiTol Auliunt Buglneen, B.H— Q^s^Krras clTea <d~ EumlmitioEii 



111 Large Ciown 3vo, Cloth. Fully Illustrated. 5s. net, 

o 1 1:. F u e: r.: 

ITS 8TIPPLT, OOMPOSITIOK. AND APPLICATION. 
Ev SIDNEY H. NORTH, 



Composition of Fitol Oils— Conilltforis o( C 
Hei^odi uid Eiperlmente.— Uodem Iturnen 
pOBM.— For Nnvii] Purpnaes,— On Loeomotivei 
'-peDdlcei. -Index. 



LONDON ; CHARLES eRIFflK S CO., LIMITED, EXETER STREET, STRAND. I 



33 CHARLES QRIFFIN d: CO.'S PUBLICATIONS. 

Now Readv. Second Edition. Large Svo, Handsome Cloth. With 
IllufitratioiiB, Tables, to. 

Lubrication & Lubricants 

A TREATISE ON THE 
THEORY AND PRACTICE OF LUBRICATION 

HATUHE, PROPEBTIES, AKD TESTING OF LUBRICANTS. 
By LEONARD ARCHBUTT, F.LO., F.O.S., 

B. MOUNTFORD DEELEY, M.I.Mech.K, P.G.S., 



1 



_ COBTBflm.— I. Frictlo 



>( LiibrlCBnla,— VII. Chemico 
_- , . .. _ ^ J 

Lnbiicuti.— X. The Deiign uil LabriaUoa 



oBtla Teatine 



" Destlnod to beoome i oiASSio on the dibject."— /tuJiMiri* 
ictaatioh o( all £nglneen,"— JlniCico^ OSieial OmtlU. 



FOOHIH EolTlOK. Very/vUy Illustrated. Cloth, 4s. M. 

STEAM - BOI LERSi 

theib defects, mahaqement, and oonstbuotion. 
By R D. MUNRO, 

CAk/ IfnjinWT nf the Smltiih Boiler /nmirance ami BTtgine Iritpaition Cmnpanj 
GiiNiiRAi. Contents.— 1. EjiPLOsioKa ^cau^ed^d) bj; OvcrhratidF of Plales-tri B* 

uui FJre-Hclu — FirEb^EB — Mdnnlings — Managemcnl — QeBning— Table of BuisdM 
Priuiurei cr Steel Boilct^Tablc of RivMled Joimts— Snciflcalions and Draw^n^s oT 

lo be caieCullv jiudled, and always at hahp."— Cn/i!. GutniiaH, 



KITCHEN BOILER EXPLOSIONS: Why 

they Occur, and How to Prevent their Occurrence. A Practical Hand- 
book based on Actual Experiment. With Diagram and Coloured Plate. 




SNQINIBERINa AND MEDHANI08. 



in Cnn^-'H ^vo. Cloth. Fully /llitstraUd. S,(. ii/il. 

EMERY GRINDING MACHINERY. 



Bv R. B. HODGSON, A.M. Inst. Mech.E, 

Introouction. — Too! Grinding. — Emery Wbecls. — Mounling Em ciy Wheels. 
— Emery Rings and Cylinrters. — Condi I ions lo Ensure EfficienI Working.— 
Leading Types of Madiines.— Concave and Convex Grinding. — Cup and Cone 
Machines. — Multiple Grinding. — ■' Guest" UniverEal and Cutler Grinding 
Machines. —Ward Universal Cutter Grinder.- Press.— Tool Grinding. -Lathe 
Centre Grinder.— Polishing.— iNDKK. 

.nachj™")" ani'^^m^l »'ilh cartfui^riifiaJ."— CA™. Tndtjonmal. 



In Three Pakts. Crown Svo, Handsomu Cloth. Verj- FuUy Illustrated. 

MOTOR-CAR MECHANISM AND MANAGEMENT. 

By W. POYNTER ADAMS, M.Inst.E.E. 

iisr TiaiseEE lE'.A.^exs. 

Part I.— The Petrol Car, Part II,— The Electrical Car. 

Part III.— The Steam Car. 



PART 1,-THE PETROL CAR. ( SECOND EDITION.) 5s. net. 
Contents.— Sect J OM I.— Ti:e Mechanism of the Petrol Car.^ 
The Engine. — The Engine Accessories,— Electrical Ignition and Accessories. 
^Multiple Cylinder Engines. — The Petrol. — The Chassis and Driving Gear. 
— Section II. ^ — The Management of the Petrol Car. — The Engine. — 
The Eiwine Accessories. — Electrical Ignition. — The Chassis and Driving 
Gear.— General Management. — Glossary. — Index. 



At Press, Id Larije Svo, Handaonie Cloth, Very Fully Illustrated. 

A MANUAL OF 

PETROL MOTORS AND MOTOR-CARS. 

Comprising the Designing, Construction, and Working of Petrol Motors. 
By F. STRICKLA'ND. 
(^BRAL CoBTKN'ia.— Paiit I.: ENOiSEa.— Hiatorloiil.- ruwflr Beqnlred.— Qentml 
ArtMigomeDl of Bngines.— Ignition.- CarbarettorB.—Cxlindera, Plati>u>, Vulvas, Ac- 
Crank Shslte, CSrsjilc Chambere, Cams, Runners, Ouldee, Ac. — Fumpe. — Flyvbeels. — 
Kpe Amngenient^.— Silencers.— Bnglije Control, BalBudog.— Motor Cycle Engines. 

Marlnu Motors.— Twu-Cyoio Motors.— P»r»fflQ Carburettort "— '•-"' " "' 

n.: Cabs.— 0( ' ' '- '"--•-'— ,i^_ 1— . 




34 OHASLUS QRtFFlX A OO.'B POBLWAnoNB. 

W0BE8 BT 
ANDREW JAMIESON, M.Inst.C.E.,M.I.E.E.,F.R.S.E., 

Fsrt-urly Prifiusr m EUcMml Ensinicring. Tht GUs. a»d W. 0/ Scet. Tak. CtU. 

PROFESSOR JAUIESON-S ADTAHCED TEXT-BOOKS. 

!h Largt Crown Hvb. Fully IHailraled. 

STEAM AND STEAM-ENGINES, INCLUDING TURBINES 

.\ND BUILERS. FtFi the Use of Engineers and foi SluJenls preparii 
for Eiaminalions. With 800 pp., over 400 Illustrations, 1 1 Plates, o 
B. of E., C. and G., QueEliotis and Answers, and all Insl. C.E. Kx: 
on Theory of Heat Engines. Fifteenth Editioh, Revised. 
" 11» BcsT Book yet putdUlied foi ihe lus of Siudenn."— fiv^urr. 

APPLIED MECHANICS 8e MECHANICAL ENGINEERING. 

Iiicludius All Ihc Inst. C.E. Exams, in (l) Applied Mechani 
(a) Strength and Elasticity of Materials; (3a} Theory o( Stnictui 
(iiiTheotyofMachines; Hydraulics. AlsoB.ofE.; C.andG.Qu 

Vol. I. — Comprising 56S pages, ^00 IllnstratiDas, and Questions: 
Part I., The Principle of Work and its Applications; Parlll.: Friction, 
Lubrication of Beatings, &c ; Uilferenl kinds of Gearing and their Appli- 
cations lo Workshop Tools, Sc. Fifth EDITION. 8s. 6d, 
"F0I4.V UAiNTAiMa Ihe repulatioB of the fuxiixot."—Pracl. Eniinttr. 

■ 800 pages, 371 lUus- 

a or Graphic Statics ; 

Hydraulics and HTdraulic 



NE.& 

% 



irisinE 1 
and El 



n oT the Author."— /■«» 
Parts HI. lo VI., 



PROFESSOR JAMIESON'S IHTRODOCTORY MANUALS ^ 

CrOTiM Sif, With Jlluslraiions and Examination Papers. 

STEAM AND THE STEAM-ENGINE (ElemeDtary 

Manual of), For First-Year Students, forming an Introduction to Ibc 
Author's larger Work, Elkventk Edition, Eievisedand Enlarged. 3/6, 
''ShouLd be in tbe hands of bvbitv engineenng apprcmtca." — PracHcat Engiiuir. 

MAGNETISM AND ELECTRICITY (Practical Elementary 

Manual of). For First- Year Students. With Stnd Inst. C.E, and B. of E. 
Eiini, Questions. Seventh Edition, Revised and Enlarged, 3/6. 

"A THQRDUOHLy TBDSTWOBTHV Teil-boolt. PnACTlCAL aod cleHI,"— ATa/mU. 

APPLIED MECHANICS (Elementary Manual ofK 

For First- Year Students. With B. of E., Cand G. j and Stud. InsLCE, 
Questions. Sevkntk EDITION, Revised and Greatly Enlarged. 3/6. 



POCKET-BOOK of ELECTRICAL RULES and TABLES. 

For the Use of Electricians and Engineers, By John Munho, C.E., 
and Prof, Jamieson. Pocket Size. Leather, 8s. 6d. EIGHTEENTH 
Edition. __^ [See p. 48. 

m-. CHARLES GRIFFIN 1 CO.. LIMITED, EXETER STREET, STRAND. 



UNOlNJeiSltlNG AND MEOHANIOB. 35 

WORKS BY 

W. J, HACQDORN RANKINE, LL.D, F.R.S, 

ia(B Rtglat fnftBaor of Clill Enflmeylng In the URhenltn of Qlaagem, 



■W. J. MIL LAB, C.E., 

\i Sierttttiy to the Inatltats tf Englnaen and SMptallilm In SmUamf. 



A HANUAL OF APPLIED MECHANICS : 

DHnprming the PrmcipleB of Statins and Cinematics, and Theoiy of 
Stractam, MecbuiiBm, and MaohineB. With Nnmeroni Diagram*. 
Crown Svo, cloth. SEVENtKGMTu Edition. 12a. 6d. 



A MANUAL OF CIVIL ENGINEEBING : 

CompriBing Eugiueerint; SarvejB, Earthwork, Fonndatiana, MoBoiuy, Car- 
pentry, Metal Work, Roads, Railways, Canale, Riyera, Waterworks, 
Harboars, &a. With Numerous Tables and Illustrations. Crown Svo, 
cloth, Twenty-Second Edition. IEb. 



A HANUAL OF MACHINERY AND UILLWORK : 

Oompristog the Geometry, Motions, Work, Strength, ConstnioHon, and 
Objects of Machines, kc. Ulustrated with nearly 300 Woodonts, 
Crown Svo, cloth. Skvbnth EDmoir I2«. 6d. 



A HANUAL OP THE STEAM-ENGINE AND OTHER 
PRIME MOVERS : 

WUk m Section on Gas, Oii,, aod Aia Enqineb, by Bbtan Donkih, 

U,InBt.C.E. With Folding Plates and Nnmeroas lUastrations. 
Crown 8 TO, cloth. Sixtkbnih Koition, 12a. 6<1. 




34 CHARLSS 6RJFF1N A CO.'S PUBLIOA PIONS. 

WOEKS BY 
ANDREW JAMIESON, M.lNST.CE., M.I.E.E.. F.R.S.E., 

PROFESSOR JAMIESON'S ADVAHCED TEXT-BOOKS, 

In Large Crtram &zit. Fully Illiulraled. 

STEAM AND STEAM-ENGINES, INCLUDING TURBINES 

AND BUILERS. For the Use of Engineers and far Stndenls preparing 
for ExamiDatiuiu. Witb 800 pp., over 400 Illustrations, 11 Plates, many 
B. of E., C. andC, Queslions a,nd Answers, and all Inst. C.E. Exams. 
on Tkeory of Heat Engines. Fikteenth Edition, Revised. 10s. 6d. 
^' 'Die Bkst Book yet published for the use at Stndenu." — Snj^inHr- 

APPLIED MECHANICS & MECHANICAL ENGINEERING. 

Indnding All the Imt. C.E. Exams, in (1} Applied Mechuiics ; 
(a) Strength and Elasticilj' of Materials ; (3a) Theory of Struclures ; 
(iilTheoiyofMachines; Hydraulics. AlsoB.ofE.; C. and G. Questions. 
Vol. I. — Comprising 568 pages, 300 Illustrations, and Questions 1 
Port I., The Principle of Work and its Applications; Fait II.: Friction, 
Labrication of Bearings, &c. ; Different kinds of Gearing and their Appli- 
cations to Workshop Tools, &c. Fifth Edition. 8s, 6d. 

VoL II. — Comprising Parts III, to VI., with over 800 pages, 371 Illus- 
trations ; Motion and Enei^, Theory of Structures or Graphic Statics; 
Strength and Elasticity of Materials ; Hydraulics and Hydraulic 
Machinery. Fifth Edition. 125. 6d. 
"Wkt.i. and LUCIOLV waiTTKH."— 7-fc Bn^imtr. 

PROFESSOR JAMIESON'S IHTRODOCTORY MANUALS 

Crown Z1J0. With UlustraHims and Examination Papers. 

STEAM AND THE STEAM-ENGINE (Elementair 

Manual of). For First- Year Students, forming an In troii action to the 
Author's larger Work. Eleventh Edition, Revised and Eolaiged. 3/6. 

MAGNETISM AND ELECTRICITY (Practical Elementary 

Manual of). For First- Year Students. With ■ilud Inst.C. E. and B. of E. 
EKam, Questions. Shventh Edition, Revised and Enlarged, 3/6. 

"A THOKOUGKLY TKUSTWOSTUV TeXl-book. PnACTICM. and cImI,"— Wfl/WY, 

APPLIED MECHANICS (Elementary Manual of). 

For First-Year Students. With B. of E., C.and G. j and Stud. Inst. C.E. 
_ Questions. Seventh Edition, Revised and Greatly Enlarged. 3/6. 



A POCKET-BOOK of ELECTRICAL RULES and TABLES. 

For the Use of Electricians and Engineers. By John MunrO, C.K, 
and Prof. Jamieson. Pocket Site. Leather, 8s. 6d. Eighteenth 
Edition. [See p. 48. 

tOKDON: CHjtRLES GRIFFIN A GO. LIMITED, EXETER STREET, STRAND. 



BiraiifSBsiirG and iiaoaAifioa. 



HYDRAULIC POWER 
HYDRAULIC MACHINERY. 

HENRY ROBINSON, M. iNST. C.E, F.G.S, 

riLLOn' or uuig's coixsg^ lohdon; rnor, bhhritus or civil knginduihs, 

CoHTUiTS — Ducharge [hrDugh Orifices.— Flow of Wuer thmugh Fi 
_.T. J T ;"s —iffflsH _5flais,— F'--'— '■- "—■ — "■ — ■— 



=».— Clin™.— Coal D 
i, &t.— Hydraulic Mathi 

ihicld- " --— ■ 

"Tht jiacdard work on the applicatior 



— Tra.tMeis.—Tai:k3. — Weighing Machines. — Rivcwrs and Shop Tools. — Punching 
SheuTing, and Flanginc Mac7iineB.~Cianes.— Coal DischarEing Machine.— Drilli aDi 
Culim.— Pile Drivers, EicaTatora, &t.— Hydraulic Machintry applied to Bridges, Docl 
GalM, Wheels and 'rurbLnet— Shields. — Various Sysieroa and Power InstaTlalioiK - 



im PJUCIPIES iro COKSTRDCTIOH OF 

PUMPING MACHINERY 

(STEAM AND WATER PRESSURE). 

WUk PiooticBl niQBlTationa of EsaiHES and PnMFS applied to MiHiHO, 

Town Watbb Sdpplt, Dbainaob of Landa, Ac., also Economy 

and Efficiency Trials of Pumping Maohinery. 

bt henry davey, 

Oohubts —Early History of PampinB EnpineB — Steam Pumping Enginei— 
Pmnpi ind Pump Valvea- General PrinoipleB of Noo-RotativB Pumping 
Kngum — The Cornish Engine, Simple and Compound— ^Typea of TWining 
En^n — Pit Work— Sliaft Sinking — Hydraiilio Transmieuiou of Power in 
Idlnea — Elecrtrio Transiniasion uf Power— Valva Gears of Pumping Enginea 
— Water Prewrare Pumping Engiuajj — Water Works Enfpnes — Pumping 
Sngine Economy and Tciala of Pumping Machinery — Oentnfugal and other 
Xov-Idft FnmpB — Hydraulic Rams, Pomping M»una, &c, — lr4i>li?L 
"By Ott ■one Baalish Eniiliieor who prububl; knowi more about Patnplng tUoblnaiy 



iS JHAXLSa QRIFFIN A OO.'B PUBLICATIONS. 

THE "'^'Pp^'j^j"'^ j^';^""'^p" SHIPS. 

SIR EDWARD J. REED, K.C.B., F.R.S., M.P., 






s< ew^cu 



THE DESIGN AND CONSTBrUOTION OF SHIPS. 

Harvard Bilbs, M.Inst.N.A., Professoi of Naval i 

University of Gla^oii-. [In Prtjmraiiim. 



,.,!'if: 



Thtri* Edition, 

STEEL SHI PSi 

THEIE CONSTBUCTION AND MAINTENANCE. 

A Manual for Shipbuilders, Ship Superintendents, Sludant; ^^ 

and Marine Engineers. ^H 

Bv THOMAS WALTON, Naval Architect, H 

OoNTBNTS.— I. MwiatsotaEe of Cast Iron, Wrooght Iron, and StaeL — Ooid' im 
poriHon of Iron and Steel, Qnality, Strength, Teats, Jtc II. OlaaBiecaldon of 
^teelaUpB. ni. OonaideratianBuiinakiiigcliciiceofXTpeofVesaeL— Framing 
at Ships. rV. Straina experionoed bjr ships, —Methods oE Computiiu; ana 
Ooraparine Strengths of Ships. V. Construction of SMpa.— AltematiT* Modes 
of OoQBtruotion.— Types ol VesuelB— Turret. Self Trimtning, and Trnnk 
Steamera. ko. — Rivete and Rivetting, Workmanship. VI. Pumping Airange- 
menta. VU. Maintenance.— Preventian of Deterioration in the Halls of 
Bhips. — Cement, Paint, &o.— Index. 









At Press. In Handsome Cloth. Very fuliy lUualratod. 

PRESENT-DAY SHIPBUILDIN 

For Shipyard Students, Ships' Officers, and Engini 

Bv THO& WALTON, 

Autbor of "Know Voor Own Sliip." 

Qhnbrai. Contents.— ClaBsification. — Materitila used in Shi[ibuilding.— 

Alternative Modes o£ ConBtruotion.— Detaila of Cons truotiou.— Framing, 

Plating, Eivetting, Stem Framus, Twin-Screw ArraQgements, Water 

Ballast ArrauBementB, Loading and Discharging Qear, ftc. — T^pes of 

VesBela, including Atlantic Liners, Cargo Steamera, Oil carrying .StewnBra, 

Turret and other Self Trimming Steameta, Ac— lNnB.>;. 

LONDON: CHAHLES GRIFFIN £ CO., LIMITED, EXETER STREET, STRAND. 
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NAUTICAL W0SK8. 

GRIFFIN'S NAUTICAL SERIES. 

EMtTEB BY EDW. BLACKMORE, 
UuUr Msrtner. First CIbii Trinity HouBa OerUfloBtB, Amkob. Iml. N.A. ; 

AND WRITTHK, MAIHLI, bj SillOM lor SilLOM. 

"Tbib ADHiBABLB eEitiEa."-'J''afrpfai/. 

"ITBRT Ship shonld have ihB whole S __ „ 

■OHSLT BOCND. OIBABW PKIHTHl) aild JLLOSTKATBD."— tJDrrpOoi Joim.. i(l ■.o-iiit:'—. 

The British Bercatitile Harine : An HiatorioBi Sketch of its Rise 

ud DsvslapmeDt. Byttae EulTott, Cm. Blaoeuore. Ss. fid. • 

'■CiptainBlickmorBasPLBBBiD BOOK . . . contaim piragraplu ou every point 

ol interMt to tho Merchant MariDO. The US poges of ttilt book »re THB MOST TilD. 

*BLg lo the BEB cBpUin thnt liave KVHa been OOMPILKD. "—JfereAoni &rm» ilnnu. 
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_ _ _ By D. WiMON-BiBKKR, Maater Marinat, 

F.E.S.e;, tK.G.S. With nnroeroua FlBlai, two in Coloon, and Froptlspieoe. 

H KditiOWi Tboroughly Jtevlaed. WItb additEoaal llluetraUotIB' 6i- 



Know Your Own Ship : A » 

stracltou, Tutmags, anil Froeboari 

Ninth BnmoN. 7s. 6d. 

■'Hk. Walion'h book will be lound ™ry nsBFoi,, "— rfts E-asinetr. 

Savleation : Theoretic^ and Practical- By D. WiiaoN-BASKBtt 



"pREOiaELI the kind at nork required [or the New Certifiut«> ol competcnci. 
Candidate will Bud it IsrALtlABLK."^Z>un<l>; AtlttTtiatr, 

Harine Heteorology : i 

WnUUf ALLlNOHiMjfirat CI 
With llluitratioiis aod Maps, 



Latitude and Longitude : How to find them. By W. J. M[li.as, 

C.£, Second Edition, Revlseil, ix. 

"Csnootbutpraie an acqnisttioD totbose studying NaTigstiun."— Jforini B'oginter. 

Practical Mechanics : Applied to the rennirometttB of the Sulor. 

By Teos. iUCEENZIB, Master Sloriner, F.K.A.8. SEOOND BWTIOH, EevUed. 3i. fid. 
"WsiiWUBTH tha money . . . KXoEEUiNaLt HELPVHL."— SftiRpdifl WbtUL 



Practical Algebra. By Rich. C. Buck. Compftnion Volurao to the 
Bbuve, lor aaOom and others. Seoond Edition, ReTlsBd. Priao 3b. 6d. 
" II ii JDST THE Boox: for the yoang Bailor ralDdlnl of proBrsBa.''—Vai(IfiuiJirairiK<ne. 

The Legal Duties of Shipmasters. By Beneoiot Wm, Oishbumi, 

U.A., LL.D., of the Inner Tetn pie and Noithem Circuit: BuriBtBT-at-Lair. 3100BD 

Edition, Tburoiighly ttcvised and Bnla^ed. Price 4b. 6d. 

"lHVALnAfl!,E to masters. . . . We ran riillyrooommandiL"— Sfti^ng BmetU. 

A Medical and Sui^lcal Help for Shipmasters. inoludinB; First 

Aid at Sea. By Wh. Johnson SiotB, F.ILO.S., Prinalpal Uedlcal OlBcBr, Seamen'i 
KoipltBl, Oreeowtoh. Third BDiTroN, ThomUEhl; Revlaed. ei. 
"" ■ — M.r HBLP^FL. "— TAe ZailMf. 



1.0»DON; CHARLES 8RIFFIH i CO, LIMITED, EXETER STREET, 



CHARLBS GRIFFIN * CO.'S PUBLICATIONS. 

GRIFFIN'S NAUTICAL SERIES. 



hilroductorij Volume. Price Ss. 6d. 

British Mercantile Marine. 

Et EDWARD BLAOKMORE, 
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GSHEIIU. CoimNTS.— HieTORIOAL : From 'Eaily Ximea to 1486— Prc^eea 



Shipniaatvrs' Societies — Loading of SbipB — Shippiiig LegUlatioli, 1881 to 1394 — 
StetLttios of Shipping Thk Fbrsonmbl : Shipowneie— Officen — Uarinara — 
Dntiei and Preaent Poaition. EuuOATiON : A Seaman'a Education! wh»t it 
ihoold be — Pceaeot Means of Education— HintB. DiaoiPLIHB AUD DOTT — 
Poatscript — The Serioua Decrease in the Number of BritiBh Seamen, a Matter 



hUlilii of o.ary Bi 


Attentiou of the Nation. 
a kod IssTKinmra . . . nu; tx 
noH al Iba snUJeot in dealt villi )] 
i' (Bmllltrly,"— ScoinnnM, 


!r»dim- 
uasfal \aU 


'bleb ah 
innatiDi 

n-ith 


i-Shonld ba In 


Fourth 


Edition, lltorouyhly Revised. 
Illustrations. Price 6s. 


Additiowa 






ELEMENTARY SEAMANSHIP^ 

D, WILSON-BARKER, Mastbb Mahinks; F.R.S.E., P.lt.G.S.,4o.,i 



With Frontia piece, Niii 



a Colours), and IlliiatrBtk 



— Sailmaking — The Sails, &o. — Handling of Boats under S_ 

Siraals and Signalling — Rule of the Boad— Keeping and Relieving Watd 
PointB of Etiquette—Glossary of Sea Terms and Fbr^ea— Index. 



LONDON : CHARLES CSIFFIN H CO., LIUITEO, EIETER STREET, STBUI 



r 



NADTWAL WORKS. 41 

GRIFFIN'8 NAUTICAL SERIES. 

Second Edition, Revised and IlluUrated. Price Ss. 6d. 

NAVIGATION: 

PRACXICJLK. A.ifi> rrszE:oEtE:mcJK.d. 

Bt DAVID WILSON -BARKER, RN.R,, F.R.S.E., Ac, &o., 
WILLIAM ALLiNGHAM, 



vnttb ftumecous ^llusttattons an& £iamfnation Stuestions. 

Cbnebai. Contknth.— DefinitioDB — Latitnde and Longitude— Inatnimenla 
»f N»rig»tioii— Correction of Couraea— Plane Sailine— Traveraa Sailing— Day's 
Work ^ Parallel Sailing — Middle Latitude Sailing — Meroator'u Chart — 
Menmtor Soling — Coirent SoilinR — FuBition by BearingB — Great Circle Sailing 
— The Tides— QaeationB—AppendiK ; Compass Error— Nnmerom tTBetnl Hints, 



liandsomt Cloth. Fully nitulrrUed. Prin 7a. lid. 

MARINE METEOROLOGY, 

FOR OFFICERS OF THE MERCHANT NAVY. 
By WILLIAM ALLINGHAM, 

Joiul Author of ■' Kavigatluii, n.eoteClcal and Prsctioal." 

Witb nomerans Places, Maps, Diagrams, and lUuBtrations, and a faoaindle 
ReproductioD of a Page from an actual Meteorological Log-Book. 

SUMMARY OP CONTENTS. 
laraOSDOTOHT.— lUBtmniuutB Vtei at Sea for ilateoroloelcs! Parpogei.- Meleoro' 

Xitl Lof-Booke Atmoipherlg PremirB,— ALr Tempetaturei.— Sea Temperaturei.- 
ds.- wind ITorca Bcales.— Hiatoi; ol the Law of Storms. —Hnilicanea, Bsanui, ud 
Storm Trasks.— Solution ot tUe CjaloDB Frablem.— OoeHD Currents,— loeberKi.—SyD- 
ehioiKma Charta.- Dbw, Uiats, Fog», and Haw.— Clouda — iain, Snow, and Hall.— 
Urife, Kxlnbowi, GorDuai, Haloa, and Meteon. -Lightning, CorposaaM, and Aantu.— 
(lDBETionB.—AppKHUix.— Index. 

*.* For Complete List of Griffin's Naotioal Sbribs, see p. 39. 



OHARLm GSiyFljr * OO.'M PUBLICATIOMfB. 

GRIFFIN'S NAUTICAL SERIES. 

B Emtiun, Krvweu. With Numerous Illustralioiia. Pri 

Practical Mechanics: 



Applied to tlie Requlrementa of tlie Sailo] 

By THOS. MACKENZIE, 



Qkhirai, (Jontehtb. — El 



idlntion and Con 



JATIOMn. ^H 

ERIES. ■ 

mics : ■ 

)f tlie Sailoi^l 
ZIE, ^M 

of Forces— Work don* 



Jompofli 

by Muhiuea and Living Agents — The Mechanicsl Powers : Tlie Leve 
Derriolu as Bent LBvere — The Wheel and Axle ; Windlaaa ; Ship's Uapstan ; 
Crab Winch— Tackles : the "Old Mun"— The Inclined PLuia; the Horew— 
The Centre of Gravitp of a. 8hip and Cargo- KeUtivp Strensth of Hope : 
Steel Wire, Manilla, Hemp, Coir — Denicka aod Shears- CalcnJatiun of the 
Croes-brealuDf; Strain of Fir Spar— Centre of Effort of Soils — Hydrostatics : 
the Diving-bell ; StabiUty at Floating Bodies ; the Ship's Pnmp, Ac 

" This ixcbllrht book . . . centuns a larqe audttnt of infonnation." 
—Salure. 

" Well wobtb the money , . , will be futmd EXOBBDrNGi.r HEi.PFnt.."— 
SUppiiv World. 

No Selpb' OrfiCEBs' bookcase will henceforth be complete witbanl 
Oaftain Mackknzie's ' PsAOTlOAL Meohanios.' NDtwithBtanding my monj 
Tears' experience at sea, it has told me hoa lauch more there it lo acqidre."— 
(Letter to the Publishers from a Master Mariner). 

" I mnst express my thanks to you for Che labour and care you bnva takev 
In ' Pkactical Mechakics.' ... It ih a life's bxfebjknck. . . 
What an amonnt we frequently see wasted by raging pnrchoses withont reaom 
and accidents to spam, &c., &e, ! 'Practical Mechanics' would satb *'■» 
THia."— (Letter to the Author from another Master Slariner). ' 

_^^ WORKS BY^RICHARD Cj_ BUCK. 

A Manual of Trigonometry 

Witfi Diagrams, Examples, and Exercises. Price 3s. dd.y 

Thiku EoiTioN, Kevisod unJ Corrected. 
*,* Mr. Buck's Text-Book baa been specially prepaekd with i 
to the New ExaminatioDS of the Board of Trade, in whioh Trigoao 
is an obligatory subject. 

A Manual of Algebra. 

Dealgneii *n meet the RequirementB of Sailors and othen, 
Heconii Edition, Revised. Price 3s. fid. 

IhosaVho wllltiLVBllllleDpportnnliy 0( ooninlUngttToiohor. ThByare be-"--'—" 

BKLP." All but the fiimpleBL Bip^uations btve, uerelaie, bsan ihvotdei], h 
tbe EiereiKB bre i^Ten. Any pHmon mav raadfly, hTearefu) ntudy, become' 
MUectB, and thus la; the fDiiDdatlon for a fnnlier malhsmnticiil course, « 
Hoped tbat to the younger OfBoei- - — " -'- "-- ■-- "■ "' •■- '- 




man: CHARLES GRIFFIN & CO., LIMITED, EXEIER STREET, STRAND., 



' NAUTICAL WORKS. 43 

GRIFFIN'S NAUTICAL SERIES. 

Sbcond Edition, Thoroughly Reviued and Extended. lu Crown Svo. 
Handaome Clott. Price in. 6d. 

THE LEGAL DDTIES OF SHIPMASTERS. 

BENEDICT WM. G1N8BUEG, M.A., LL.D, (Cantab.), 

or thi laoer Temple and Korbbem ClrcniC : Baniner-Bt-Likn. 
General Contents.— The QuallflcBtton tor the Poaltlon of Bhlpmaater— Thn Con- 

ApiireiitlcH ; Discipline; Proilaloni, Accommndatlon, mil Medical Oomrarti ; Payment 
of Wmgei uid DUoharga— Tha MMMr'a Oatj In rBipeut of the PaeBBUgen— Ths Muter'l 
~ ■-> T iBibiiltlH— The MulBr'a Dutj In respect of the Cwgo— The Moater*! 



, „ e of CasoBltj— Tha Master't Dntj to cart«!n Public Anthorl 

Uuter'i Dntji lo relation to Piloti, Signali, yiags, and Llaht Dnei— The Maater'B OvKj 
apoD AirlTal at the Port of DlBcbaiEe— Appendicee relBtTve to certaiD Lisal Mattan ; 
Board olTiade CeitUcatae, Dietary Scales, Stowage of Oraln GargiiOB, iiasd LlneKegnla- 
tloOB, Lifl-iavlng Appllancee, Carriage of Cattle at Sea, Ac., Ac. — Copious IndeE. 

Skco.ni) EditiuN, UevUtd. With Diayrams. Price 2b. 

Latitude and Longfitude: 

^oiHT to FincI tbexxi. 

Bt W. J. MILLAR, C.E., 

Latt SecreJary ^ '^^ 'nal. of Eogtnrtrs aad ShtpbitiJiUfs <« Scotland. 
" COBOISBLT and ci^ARl.V WKITTEN , . . cannot but prove an acquisition 



FIRST AID AT SEA. 

Tbiou Edition, RevUed. With Coloured Plates and Numeroua lUastra- 

tions, and comprising tbe latent Regulatione Respecting the Carriage 

of Medical Stores on Board Ship. Price tia. 

A MEDICAL AND SURGICAL HELP 

FOR SHIPMASTERS AND OFFICERS 

IN THE MERCHANT NAVY. 
Mr WM. JOHNSON SMITH, F.a.0.8., 

Priuclpal Uadlcal OSccr, Seamen's Hospital, GreBDwlch. 
■,* The altenllon of all Interested In our Mert^nant StTf It reqceiled lo Ihia eioeB>Ilng1j 



44 CHARLES OBJFFiN * OO.'S PUBLIGATIOlfS, ^ 

~ GRIFFIN'S yATTTICAirSEILIES^ 1 

Ninth Edition. lUvslratfd, HamUomr Cloi/i.CromiSiro. pTiet.7ii.6d. 

The Chapters on Tonnaee and Freeboard have been brought ihorauKhly 
up to date, and embody the latest (19D6) Board of Trade Regulatloai on 
theie subjects. 

KNOW YOUR OWN SHIP. 

By THOMAS WALTON^, Natal Ahchitsct. 

Specially arranged to suit the requirements of Ships' Officers, Shipowners, 
Suoerintendenta, Dmuqhtsmen, Engineers, and Others, 
i'OtiTUS'K. — UaplaGumenC nod Deadwelitht- — Uomeota, — Buoyuicy. — ^Unin, — 
BtcODtun,— StabUitr.^RoIllng. — BnlluitiTig. — LoodlnE.— SblRIng CBTgDes.— Blect »1 
Admluion ot Water liito Ship.— Trim TonuMs.— Freebiiard (Load-lGie).— Ciltulrtloni.— 
Sat or CRloalatlOM (ram Actual lirairiDRs.~]:iiDi:x. 
1 --ThB wnrk i« oIUn hl^1i»t nluc, irn.l >ll wlio no do«li [- Ihe™ in -hips shnul.i mike Lti«i<.' 



BY THa SAME AUTHOR, 



Steel SUps: Tbeir Cosstmction and MaiotenaDce, 



(See page 38.) 



FnTEENTH Edition, Thoroagldy Rensed, Greatiy Jiiilartied, anit Ht»et 
TitrtntglioMl. Large Si-o, Cloth, pp. i-xiiv + "US. Wtih 280 Ulvslra- 
tionn, Tcdaeeil /rem Warliiim Drawings, r«./ 8 Plates. 21s. 7i€*. 

A MANUAL OP 

MARINE ENGINEERING: 



By A.E. SEATON, H.I.C.E.. H.l.Heeh.E.. H.I.N.A. 

Gknkral Contents. ^Part I. — Principles of Marine Propulsion. 
Pabt U. — Prinoiplea ot Steam EogineariDg. PaAT III. — Dotail* of 
Marine Engines : DeBigo and Calculationa (or Cylioders, PislKinB, V»!tos, 
Expanaion Valves, &c. Pabt IV, - PropellerB, Part V. — Boilon. 
Part VI. — .MiBcellaneouB. 

"The StudsnC, Draugbtunan. sod KnginMr will Bnd tliia work the MOST ialdiblr 
Handbook ol Reterenae on the Marina KURiDe ddw id existenoe."— Jfariiu Eai/iitttr. 

MARINE ENGINEERING |DLES AND TABLES, 

Marine Engineers, Naval Architects, Desl^eps, DrauErhUmen, 

Superiniendenis and Others. 

By a. E. SEATON, M.I.O.E., M.I.Mfich.E., M.I.N.A., 

H. M. ROUNTHWAITE, M.I.Mech.E., M.I.N.A 
*mDOH: CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAHD. 



ESGINBSBIN9 AND MEUNAJilOS. 



THE CALCULUS FOR ENGINEERS 
AND PHYSICISTS, 

Applied to Technical Problems. 



OltABBIFIED HEFEHEHCE LIST OF ITTTEOBALS. 
By PROF. ROBERT H. SMITH, 



R. F. MUIRHEAD, M.A., B.Sc, 
In Crown 8iic, extra, uiith Diagramn and Fotding-Ptale, 8s. < 



MEASUREMENT CONVERSIONS 

(English and Frenoh) : 
43 GRAPHIC TABLES OR DIAGRAMS, ON 28 PLATES. 
Showing at a gintice the McTnAL Co.vversion of Msasokrubnts 

in DlFFKRBNT UNITS 

OS Lengtba, Areas, Volumea, Welgbts, StreasQB, Denaitisa, QuEmtlttea 
of Wotk, Eorae Powers. Temperatures. &o. 

In 4to, Boards. Ts. Bd. 
*,* Prof. Smith's ConvbHsion-Tablbs form the most nnique and com 
(ireheiuiTe ooUectioD ever plaoed before the profesaiou. By theii nee mach 
thne utd labom' will be daved, and the cbaneea of error in calcnUtioD 
dlmlnuhed. It is believed that henceforth do Engineer'a Office will be 
ooniidered oomplete without them. 



Pcnkflt Blze, Leather Ump, nlth DUC RcIeh anit Bounded CoraBn, printed on Speotat 
Tliiii Paper, with niuBtintioiu, pp. l-iii + Wi. Price 188. net. 

(THE NEW " NYSTROM ") 
THE MECHANICAL ENGINEER'S REFERENCE BOOK 

A Bandhooh o/ TaUex, Formnhe and Aff.thoda far Emjiiteeis, 

SlJtdenle and Lh-angktamtu. 
By henry HARRISON STTPLEE, B.Sc, M.E. 



LONDOH: CHARLES fiRIFFIH A GO., LIMITED, EXETER STREET, ftTHAfta 
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46 CHARLK8 GRIFFim A CO.'B POBLICATIOSS. 

SYxmvti Editiun. la Ltir^e 8vo. Huidiioine Cloth. 16a. 

CHEMISTRY FOR ENGINEERS. 

BERTRAM BLOUNT, ani. A. G. BLOXAM, 



GSKER&L CONTENTS.— IntrodnotloD— Oh emlBtTT ot tbe Chief MaterUll 
of CouatTuctlou — SourceB or Energr -ChemlEtry of Steam -ralelng — ObemU- 
try of Lubrlcalloa mid Labiicanta— Hetaliorelcal ProcessaB ui«d In Uit 
WlimlDe uul Uaanlftcture of UetalB. 

(DQUld civs rsESH ii>wiB to Uie EncUieeriJij HuahotnisT,"— 7^ TimH 



THE ELEMENTS OF CHEMICAL ENGINEERING. By 

J. Gbossmasn. M.A., Ph.D., F.I.C. With a, Preface by Sir 
WiiiiAM Ramsay, K.C.B., F.lt.S. In HandBorae Cloth. With 
nearly 60 IlluatratioDti. 3b. Gd. net. [See page 70 Oevtral Catalogue. 



PROPORTIONAL SET SQUARES 

APPLIED TO GEOMETRICAL PROBLEMS. 

llT Lieut.-Col. THOMAS ENGLISH, Late Royal Engmotrs. 



Works by WALTER R. BROWNE, M.A., M.lNST.C.E. 
THE STUDENT'S MECHANICS: 

An Introdiicuon to tho Study of Force and Hotlon. 

With Diagraiiii. Crown 8vo, Cloth, 4s. 6d. 
" Oeil la iCyle aud )naclicaj in methsd, ' The Stuphht'^ Mschahics' u cordiiillr U ba 

FOUNDATIONS OF MECHANICS. 

Papers reprinied Irom the Engrnter. In Crown Bvo, Is. 
Demy Svo, with Numerous Itlu^lnulioos. 9s. 

FUEL AND WATER: 

A Manual for nsera of Bteam aad Water. 

Bv Pbof. FRANZ SCHWACKHOFER o; 

WALTER R. BROWNE, M.A., C.E. 







'" CHEMISTRY AND TECSNOLOUT. 4.7 

Shcokd Edition, Revised and Enlarged. 

With Tableo, lUnstrations in Ihe Text, and 37 LLlhographic Plates. Medhno 

8vo. Handsome Clolh. 301. 

SBWAGE DISPOSAL. WORKS: 

A Guide to the Construction of Works for the PFeventloa of the 

Pollntlon by Sewa^re of Rivers and Estuaries. 

By W. SANTO CRIMP, M.Inst.C.E., F.G.S., 



Betmii/iiUi/ llias'raied, vtilh JVu7 

Fignrfs i/i llie Text. mis. nel. 

TRADES' WASTE: 

ITS TREATMENT AND UTILISATIOM". 

A Bajidbook Tor Borough BngiiBers, Surveyors, Architects, and Analysts. - 

By W. NAYLOE, F.O.S., A.M.Inbt.C.E., 

Chlot IniiBctor of Rliera, Rlbbls Joint OoiPiniKea. 
COHTISK.— I. latrodnctlon.— II. Chsmlcal BnglDHrlng.— Til.— Wool De.grEBS]TiE 
•Dd Onue Recovery.— IV. Taitila Induetlien: Calico BleBoliing aodllyelngi.—V. Ilyelng 
and CHlco-Prtnting.— VI, Tanuing and FBUmougery— VII. Brawerj and DlBllllery 
Wute.— VIII. Faper urn S«liiiiB.— IX. QeneralTradai' Waita.— INCGX. 



II. Faper UU 
,prpl«Al7no, 






In Handsome Cloth. With 59 Illustriitiona. 6g. not. 

A Manual for the Use of Manufacturera, Inapectots, Medical Officers 
Health, Engineers, and Others. 
By WILLIAM NICHOLSON, 

Chlel Smoke Inspsctoi to the Sheffield Corporation, 

COMTINTS.— lutroductlon. — Getieral LeElaUtinn agliiist the Smoke NdIibuih 

Local LoeliUtioii.— Eorelgn Laws.— anioka Atuitemeut.—ainoke from BoUera, I'nmaoai, 

■nd Kllui. — PrtvaU DwdHnH-House amoko. — Chlraneja — » "--'- '■ — —■ 

Bmoka Preventfln nod Fnel Ssvera. — Wnite Gases fcom 



SrcOND Edition. In Medium Kv.). Thoumghly Revised and Re-WriUfin. 

calcareous' CEMENTS: 

THEIR NATURE, PREPARATION. AND USES. 

•VUitt* moms RemapkH upon Cement nrttrnttag. 

By gilbert R. REDGRAVE, Assoc. Isst. CK, 



OBASLJK QRIFFIN * 00.-8 PUBLICATIONS. 

ELECTRICAL ENGINEERING. 

1 Edition, Ri-aised. m Large Bw. Handsomi CSetk. Piapiidf^ 
IlluslnUtd uiith Plates, Diagrcaiis, and Figures. 24s. nel. 

CENTRAL ELECTRICAL STATIONS: 

Their Design, Or^panisation, and Management. 

Bv CHAS. H, WORDINGHAM, A.K.C., M.Inst.C.E., M.Inst.Mech.E., 

Lale Memh. of Council IiulB.E., iitd Elecrrical Ensiaeer lolh: Cily of Mani;h»Kr : 

Eleclncal EnEiDHr-in-Chicrto the Admiralty. 

ABBIDGEU OOHTSNTS. 

InltoiiuitDiv.— Cmtral SlalioB Work u a PfofKBon— Ah iii Inresiinenl.— l^e KnUb- 



Briimoiu of a ciotial Station — SyMems of Supply.— Siie.—Arthiiecture.— Flint.— Boiias — 
Systnm et DrHUclif And Woite Hui Kamamj. — Coal HandlinE. WeiffliiiiE, and Storiae.- 
II11 'nuuakuiD of Suam. — Geseraton. — C«H)ciiiiiig AiitAuwcs. — Snitcliiiis Gstr. 

d Fuden. — Testing Maias. — Meicre and 
iraloTT' — Socondarf BacteriM, — Street Light- 
I Department — fnfitaltatiou DepartmcAL — -, 
-Clerical Department.- The Coimimcf.--^ 




Trnnsni lasloaJ 



KhKOTRIOAL EXGtNBKIilNG. 49 

Id Larye 8vo. Profusely niuBtrated. 8a. 6d. net. 

WIRELESS TELEGRAPHY. 

Bt GL'STAVE EICHHORN, Ph.D. 

Contests. — OHciilations,— Cluseii OnciUatJoti SyBtemB. — Open OBoillntioii 
Srstema. — Cnnpled Systema. — The Ci>Hplinp ConipenBating the Aerial Wire. — 
Tne Ke(»iver. — OomparatiTe MeaBurenieiit m the Seuder. — Theoretical Results 
and Calcnlaljoiu in runpeat of Sender Bn<l Receiver.— CluselyCoupled Sender 
and Eeooiver. — LoosB-Coupled Sender and lieuiiiver.— Principal FonnuliB.— 
The Ondameter. — Working a Wireless Tel^n^ph Statiini.-~M(ideni Appatatna 
and Methods of Wocldng — Conolnaion.— Bibliography. — Index, 

■■Well written ... and cnmbineB with a Bonl donl of iJeKTiptinn a careful 
in¥eittB»tfon uf the liiiidnmeiiW thewetienl pheniimeiia."— Aii'urf, 



Large Svo, HaudBomc Cloth, with 334 Pages and .707 IllUBtrationa. 
les. net. 

ELECTRICITY METERS. 

By henry G. SOLOMON, A.M.InBt.E.E. 
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